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(57) Abstract: A method of ligating nucleic acids characterized in 
that a single-stranded RNA and a single-stranded DNA, which have 
sequences complementary to each other, are annealed and then treated 
with an RNA ligase; a nucleic acid construct which is bonded to a 
target mRNA and then translated so as to give a ligation product of 
the target mRNA to a protein encoded thereby; a method of screen- 
ing a nucleic acid and/or a protein using a ligation product of a target 
mRNA and a protein encoded thereby; a puromycin derivative sub- 
jected to the final deblocking by an enzyme reaction; a carrier protein 
useful in functionally expressing a target peptide or a target protein 
having relatively short amino acid residues (for example, a peptide 
library made up of random sequences) in a cell-free translation sys- 
tem; and a method of ligating two single-stranded or double-stranded 
DNAs, which have sequences complementary to each other and are in 
different types, in the absence of any primers. Thus, it becomes pos- 
sible to synthesize an in vitro virus genome, which can be produced 
at only a poor efficiency by the conventional methods, within a short 
period of time at a high efficiency. 
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•VfoV % DNAy ^&JSV^t©#»SfcA/£f"?S>o;/fc 0 

— *\ RNAOl^iT4RNA!J if^J^T, iiUIrRNA®^ 
(Bruce AG, Uhlenbech 0C: Biochemistry, (1982)21(5) 855-61) ^ftcDNA 
f^|©fcfc©mRNAO 5' $§h^(D7°9 4 ^—HM1rZ>jv&; (Troutt AB, et al. : 
Proc Natl Acad Sci USA (1992) 89(20): 9823-5) ft^foSo 

ftjftfcftoTMs^X^O^Ssfc LtmRNAi-eWa 9 = ~ K^tbfc^ 
^^^® ; lr^^l&^m^(0^-C*^'^'a-§^?)Sffi : (in vitro virus &) 
(Nemoto,N. , et al. (1997) FEBS Lett. 414, 405-408) b, ^itmRNA 

tt(i^!j^cD®tr0^ b < ft < ^ in vitro virus &<^IJJ^fefcoT^:t ftSM^ 
ftoTV^o 

ft@a?lj£#fcii:, M^jm^Sfe, T 4 R N A y 

#~ t? ^ffl V < — N A iRlJg £5* $ S Xm^M bT V n 5 ( Y 

-7^^—>3 t>ffc£*L<5) (K. Nishigaki, (1998) Molecular Diversity, 

4: 187-190) „ b/^bft^b, -*iRNAi-**DNAi*Y-9>f^9 

(2) 1 9 9 0¥fcMB$ttfe:7T— v^-f ^^Wft (Scott JK &Smith GP, 
(1990) Science, 249; 386-390) E\ ft^ :x/N°^jf£r;*;fl§07 X*-^TO- 
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m^^F&m%ir%3jm^mm&tltl (Lu, Z. etal. (1995) Bio/Technology 
13: 366-372) „ 

•So 

1 9 9 7 mz.m$££tl± in vitro virus tt&BJMlR^cfn^l^T 
mRNA^Wa?)3-K$|xfc^y/^I^mRNA©3' TfcMJ — 
n-7^^y#7^-f^^LTlg^t§^-e|)5 (Nemoto, N. et al. 
(1997) FEBS Lett. 414, 405-408, Roberts, R. W. et al (1997) Proc. Natl. Acad. 
Sci. USA 94, 12297-12302) 0 £ (D X 5 UtM ^fcmR N A i: * >vn°^ JC 

^ Lfc rpfrlb <Z>tttH<feT?*) Sfcft, R NA^fil^D NA^gi 

Sf^(D «fc 5 fc3^*©^T*)&S*a&T#V\, in vitro virus jfe-CtfagSih, 

§ in vitro virus virion ^ * ^ ^ Lfc^llrfe S ^\ i(D 

— it&^tl'f S 0 f ot^ in vitro virus jfet?fi % in vitro virus virion £r#&B 
Jfe»1K*d*kffi3Sfc#J**f-5r. fcflSMfclUirC&So in vitro virus 

virion ©mRNA(ift5^<f< DNAtteftLT^?^t< <f5£ £ ^ 

^#*S> in vitro virus virion &7Ea$i\Z.&fStt Z> - t &WL~£ 
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t£*CO in vitro virus virion (DffiWl&iffib LTI^^ < 2o{^(t5ii^ 
X% 3o — ote s poly A puromycin X^<~- l^fUJB oligo dT XffiM 

(RW Roberts & JW Szostack (1997) Proc. Natl. Acad. Sci. USA, 94, 
12297-12302) Xh «9 (HI 1 CO (1) £r#J&) N t> 5 — o« s fltfEfT^WSfc FLAG 
£ HisX 6 #y&Mlfe£'&XjS%WtR&* FLAG^Mi-NTA^yA 
•e*S3Ki - 5 J ^!9^'-e$)S(AD Keefe & JW Szostak, (2001) Nature, 410, 715-718) 
(Ell 60 (2) £r#fl&) 0 r.Jh/b©*'*— lH££oTi|ta£teWf£-efc5;^ in vitro 
virus virion Sr^fe^i" 5 fc«>K:$8ME^r * - £ ^HbV\ 

31!^^ "5Tfg^Tgy CO puromycin (I Tabuchi, et 

al. (2001) FEBS lett. 508(3); 309-312) (0 1 CO (3) £r#|R0 0 iCO£5& 
TSUCO puromycin ?^<— f-^ffi £ t \Z. X <9 ^ RTt^-ft 9 in vitro 

virus virion £D N A-fb LT^fbtSr i^Tf 5 D L^U ftMg 

0ico (l) co^coj; 5fcx^—^&m^XffiMrFZ)^b&-e%te\<\ 

( 3 ) T 5 /Tv'/V tRNA3' -5|3TO#©#EffiiHa#£ IT V *?y-^ 

BRS^^tF#^^>^:feco^^-/W^ bTafi^^^X^^^co^^S 
^^^fe, ^ffl^^P#f*^^.<^^$^ l/ ^ £ 5 C^oTV^ (Nemoto, N. et al 
(1997) FEBS Lett. 414, 405-408, Roberts, R. W. et al (1997) Proc. Natl. Acad. 
Sci. USA 94, 12297-12302) 0 ^T-M^I^&ifcffl (In Vitro Virus $£) \Z.m^ 
b § if ¥f# Hi «x t:° * — ^ W tPett &r m R N A $ ^ Z> fc #> CO Ifcffi 

DNA, § ^fcWM^tiicofc^co^n— :7*& ^S^^ - k&M&t £*U 
ttbte— ^^l/^K^co^,1-^^^*^*T5^V b^io 
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(Nemoto, N. , et al (1999) FEBS Lett. 462, 43-46), r. (D$fr&hFB^ btl% t° 

iiSOp? ? uJri/ YkWmz. 5 ' -zk^Ste^ h ^ Y V (DMT) STl*i 

fta^*tl5by7;Vtn7W (Tfac) K-C<ftli*r5^^— j»!«J-C*)5 
^#X.fc^^o ^(--©J: 5 n-v^ v^^CPG (Control led Pore 

Glass) ±\Z.m7£^frXW{* (t°^-n^-r CPG) ^l/>-y if-^%t J; 9 rfj 
J: 5 l^oTfe!) , 3' -^icit: 0 ^ — n-^-r v-^^^-f-s^-y rf^^ i/ 

m±xmA-rz> zk&x%,&% mmomm&mA ztntv^—vvn/ >mmw 

ta-P^^CPGO Tfac 7^31*3 ft SSJ^fcft^s 17^ 

ittiAtSrt^ittU rfj** WK^t5NFtt7^ /^fp dT 
( ^ u ^ y 1^- ^) cd J: 5 *75^b -%m%<nmmz-* v-jyi/fis 

^ ^^T^^tt^^^Hb^^fc^c — if-e - cor 5 y &&mmirZ)(D 
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Tfac ^ft*?S»C^t°^ — n-^S^a-TS /iO^iSlClilo^O 
^{t^^fe £>;ft>5o £T Tfac S £ IrI#(c:*^*T 3: ?4 Hic©#Sf--r ? 
tf%&ZiJfcKM7l ^ri^LT Tfac mkmteQ 17 ^^TtM&IS^ £ 5 

^#^«fci~^ ©te^&Hilja < „ ^^(ift^^^T ^ Boc 
(t-butoxycarbonyl) ^{3, #^1?"^ ^ /^-*5^5JKf*«^*5VNT#^ ^^If^ii 

#4 y mK £ s dna -a-m^ \%m $ &v \ i^/i^i-^T©&#&«;fci-ifcsi 

W^li^^iirT^V^^W (77-'^^^WS) (Scott, J. K. & Smith, 
G. P., (1990) Science 1990, 249: 386-390) kfc£ *) ^ Btfyfr¥-Kf& 

&~rz>wm^zf?- \?%zcD7T—vMmfatb mw-r^m^ mm £ fix v ^ 5 , * 
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-<7 0 ^K^#^U, tftlfe^^Kft-SlWi-S^JfefeM^l^tLfc (Lu, Z. et al. 
(1995) Bio/Technology 13: 366-372) Q ZtlhO&fetZ^? fl^WB^^ KSr 

i&»-r s » © &#ifc-c 5 *s x v n s fc s vmm 

mRNA <D s'jfeHHWfctfa — nWi/^^- 1f«:^LT*#£*3#ifeflSB33& 
$^bfc (Nemoto, N. et al. (1997) FEBS Lett. 414, 405-408, Roberts, R. W. 
et al (1997) Proc. Natl. Acad. Sci. USA 94, 12297-12302) „ i©^tfti 

t£Z>* I"* * Wl^tl g 7 * — AS? U-^f < x « K £ <£> 

W&feffcP2>z.k fix \,^Zo y^—/^T^^^V^ir< Cys3r£* 

fcV\£j$ft:£ bTfi, Staphylococcus areus ©^PT^ ^ A (D—$> B K^-fV 
B(Moks, T. , et al. , (1986) Eur. J. Biochem. 156, 637-643.) ^btVCV^o 

( 5 ) £ ?) nm^- uzt-Wkx-mx dna (Dm&nwc £ & 

oTV^o — IxG^-ft^ «fc <fet>flX^ ^m^s 2&m DNA £ T4 DNA Ligase 
(Sgaramella V, & Ehrlich SD(1978) Eur J Biochem 86, 531-537) £:JBVvrjS*£$ 

^zjjmx&Zo aetebj: 5 ir-rs dna Kifsfflv^ww^©^^ 
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— ^ 1985#|C^y ^mm^m (PCR&O (SaikiRK, etal., (1985) 

Science, 230, 1350-1354) £ tlfz. £ t £ 5 , r ttSr^Uffi Ufc DNA jg^jfe 

-CfcS Overlap extensionPCR^S Horton feJCj;o"C|B5S$tT/fc (HortonRM, et 
al. , (1989) Gene, 77, 61-68) 0 - U <£ 5 *T5 2 0(D DNA Hrjt<£> 5 *>, 

^© 3 • i: 5 — #<e> 5 ' mm\znmte&Msm&&itit& (overlap 

feofc 0 jSJjg&ftfc DNA te^<DM»kJf iM£ii:£fc#><D PCR ffi^^-T ^ 
^fcjISSSftfc DNA <SrEt#-?# 5 0 r.tbt±#3t© DNA J&rJf l^£3S*§t-5&fc:fli 

1 9 9 0*fs i*/^^7fM|77^ S?*lllCil*tt«ffeO^-^ 

fc577-5?7 f -f^^WS (Scott JK &Smith GP, (1990) Science, 249; 

386-390) fimmtZtis. m+teJ&M&ifo'SLvlto ^<om. yr—^<o^—Y^^ 

^?%<D N ^M\Z- DNA V'^«/VT*7^^*E2?llSraij|&S*Si^SdS*)5o DNA 
PCR-*-5teW:SV\/fc&* Overlap extension PCR &&JBl v ffWIKS^&ffiV^#A 

—77, 1 9 9 7mzm$££frlfc in vitro virus &ii&&ftBJ!&S3SR^4 , *T? mRNA t 
^friiz=i — mRNA (D 3' ^MiJi^t 0 ^— nW^y#^^- 

f-Sr^UT5S5^$-erS (Nemoto, N. etal. (1997) FEBS Lett. 414, 405-408, 
Roberts, R. W. et al (1997) Proc. Natl. Acad. Sci. USA 94, 12297-12302) 0 

pcr ^v±*bmm%&mm^y°v^*<v^&&fr®7T—i? c f4* 

mm.m<V DNA &W&-tZ>&&K.fflBlMk ft fefcV^ in vitro virus ^© £ 5 
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looi 3&<Dl&*t£:Wm&'£tt9'('7 ; ? y &>&mbirZ>m^\%mi%<D pcr 

^i^&DNA 7^^7 y 3rai*£U mRNA £{tj&1-3&#f^^fe;ftrCV^ 0 

-LfBLfcSI^ . in vitro virus &co J; 5 ^ in vitro -tr^^^E^J^K^r t>o 
7-f77y*H^S5 * ^ y — = ^ ^ifiS* W7-f7 , 7j; 0##ltt£r 

\%m & * z> $m fern® xmmx & z> 0 

in vitro virus lml ^fc<9 1 00 13^®^^^^ 

^ttS y — -V^-rS^^^ J ?fll^^/>-f-5 o PCR jfeT?2 01M j^/MD 

KJ&£< tJig-f-^-tix^-e.aifeWfcttl 0(D6^3t°-t^^!3, in vitro 
virus jfe-C t77^-f^7 P Wfei m*f<D&ffl& VfrWtc sfcV^ri^S, 

<E>jfc— ©gftii, — *#Jt RNAi — D NAi £ig Jg -f" § fc ©*fS 
&7J$^ 09*.Ht, in vitro virus virion &f*T5 1t VxDmmkftZM&m (SI 
Ts rtt^in vitro virus genome 1 1fa+Z> £ £ 0$fil&#§il&fe£»t 
tSrtt^So rtbicP^UT, :*38Um£fc, SfflW±<RNA-D 

^ife «fc 5 # ftfc R N A - D N Afe&fc&mfflffimWlZk fcltf b T * ^ 7f i 
RNA©MI*:Wi < 5ll5ii-S^&Sri»i-S n @ ft) i:i-S„ 

*Hfl|©Irol^it ^i*jft^t5-t4< in vitro virus genome (CI 
»?btt4feJI£rtttt\ in vitro virion 3&*o3£##K:@j£fb tt 

^OfHOl^t jR*t3&aW^*-f"«-i'5:< in vitro virus genome Kl 
flfntt^JC^tttf, in vitro virus virion <DWm^mT\ ^o^dt^®^ 

ftttypT^yf- y & eg kiss v t> ft#c& t * w t (om. 
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=i tT— ^^it^^Tt-liilODNAllfJt^ji^^^T^ in vitro virus genome \Z. 

s v n i-mwm &ia?ij Sr^rf - 5 rna^ — *«kd n AX«ofP¥#: t & r 
--y ^s*fc«tRNA5 Mtfiaits^ ti^x'o, mmm\^mx< 

RNA-DNAS^^5gtS £ £ #5-?^ ^mtH Lfc G 

fiP*>, *3B9ifc<fcfttfx (1) EV^dffi^lKjJ&E^ISr^ri-S— *iRNAi- * 

(2) U y ^lil^RN A D ^-if T«LT , -*ilRNA©3' 5fc4& 

^-^rtf rna-dn Af&&fc<Dm&jrm&$m £ ft S o 

#^§©#£bvvfig£IK:J;fttf N (1) gei^^ - Kt5 ^ - KE^'J^, 

3 ' imw \z 5 ' ^ 3 ' ^ tz: r ~— y ^ ^wj t ^9 ^f-mm t &m~r & — 
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(2) T=~— y y ^St^RNA U ^if T«Lt, -*iRNA©3' 5feSg 

0* U< f± N -*iRNA(4mRNAXfimRNA7>f7 ? 7 P >-tfc5o 
0*b<«, -*lRNAfi, (1) zfv*r—?—m&k (2) 

y-^iaotii$^5lwij, (3) ift^y/^R^a-ms 

^tt^5-*lDNA©ii#:S:ftit5 0 

#*L<fcfc, -^iDNAXtWOf^iUt, 3' 

^UTfi!r^U-CV^ — *iDNAOifMffit5o 
0^U<^, -*lDNAX(^©if#:iLT, 3' -*«RNA 

o a&te^ <D^^7°7-r-^— i: u -cams i- 5 la^tj & &t s .— dna <Dft zHf* &r 

A©ffe^ <D tc ft (D 7° 7 HK?tl & * b % ^o^it^f* £ m^Tl" 5 * ^ 
— 1*— dS&^ft L fd^S-C^ L-TV^ — «|D N A Off >gf£ Jg -T 6 0 

w v^t 5: y ^ y u^-v h\ 3' -n-t 5 yr^rfV ->^r 5 y ^ ^ i^S' 
Ko^b^^fe^tffb^xtt-tftfe^asilkflc-efcSo 

R N A y U< !iT4RNA!i - t?T?S>5 0 
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f5:i:i-5, RNAiiRNAia 5 = — K$*L5*>V"^SCa>fcj&3RNA-* 

fe(^UOjliJ®^J;tL«\ JrfSbfcMit^&^J; DSS5t$tbS^rH- 
§ fete *B0J#fettJ^fBLfc^0^(D^z:cDi^^f^i-5fe^m^W 

ufc^s -*iRNA©3' ^Mij^sa^j^T-— y ymr ^as-cta— 

Mo*3iSr^rt-S»Bft#lft4b ($XT, T-Spacer t i>$fiirZ>) fc^T* 5' «S 
W-glfntt^JC ift!llSfil*»«fc*fWaSr2»AUfe T-Spacer SrJEV^ £ £ J: *) 

5 £ £ JLffl Lfco 

sp*>. -*iRNA©3' ^mj<dib^ij £ y i^-ra 

3' R-*iRNA©J8te9©fcft©^7'fv-S5!ISrtU 
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dnas?o© 5 ' ^m^m^mmw^w^ b*cv^<5 > — ^ijcr na ^ =« 

(1) <m—*mT>NAmm-z>K t©3' ^-^iRNAwi^^fc* 

( 2 ) mmmnrnm^^^xm—mn r n a £ y ^ 5 ' ^mm, 

( 3 ) m^-^mm^M^mmm^'B- l s 

y r £ 5— *$|DNAia?IJ£ 3 ' 5k$Mfc"£ti\ -*§RN 

(1) i£— WKDNAIB^J^ ^©3' t-*i|RNA©^^(Dfc* 

vt^mx^vx^ V) , 

(3) MDNAI©3' ^^fP'l4#J»^^bTV^§ N 
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■So 

£?;£L< ff'—i/ a i/f^T 4 R N A 1J ^f' — If ^rfflV^X^T^ 5 o 

£?1cU< te, -*ilRNAfimRNAX{tmRNA7^7'7y-Tfc5o 

0£b<te, -*lRNAIi, (1) y°x2^—?—%mk (2) 

fctSU^liJ®^J;tb^\ JifE^&iCj; i9#<b3x5RNA-DNA5j& 
tmcfRNA-DNA^^^±t@^ bfc^y 7°^i§{ft£;ft 

So 

^BJ(D$ fe.^SU^liJB^J:^^ ±fS^^J: ?)#^RNA-DNA^ 
& D NA^, MtffcgED N A^#:^»#:_h^@^b Lfctf" y ^» $ 
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aiR^i-iALTRNA^^y/^Stittsritj:^!^^^ RNA b 

iRNAia V) r: — K£;fr<5 ^ y/^S^b^SRNA-^y/^ffil'n-^ Mi 

kmsiJ©*BI®fcJ;*Uf* ±|E<£>RNA-# 

LfcgfJP:, — *iJCRNA<D 3 ' *WJ(DlB^Ji V lstf-fZ> £ £ ^-C^r§- 

«CDNA@fi?IJ<D3' *)J#H<:, ^— *iRNA<Df^<Dfci6oy7-fv- fflB^J 

MO*5tSr^ri-S^S6«^ (OTs T-Spacer i fef*"TS) ^*5VMT, 5' 
{|IJfc^fR^»i:^JRB^^fi^^*AUfc T-Spacer £J3V^ £ t £ «9 x — 

fiP*>. ^Kl21«tnf^ (1) ±ELfc*3Siti5RNA-DNA^S: 
IltSiHi, (2) illtt'tfellfcRNA-DNA^^^y/^ 
WituiALTRNA^^y/^ffcliR^TRNAiiRNAia D = 
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m-3\s^xmik-r&mikj:m, fei^ (5) ^ig-ei^^fcRNA-^y 

UT R N A - D N A^^lSt ^lllgi^t (1) f^Xf^ (2) 
*|gX?£, ( 3 ) mtkTM, *5 £ TJ^ ( 5 ) 18fBxm&iR 0 3g Ufi 1 5 - *«N» 

3MSW<0»J©*B«fcJ:tl/«!, (1) (a) -*iRNA©3' *»J(D 

bb^ij ir^yy^ts^i as-e% § — n abb^u £ 3 ' i^tfll 

M^rilL, (b)«i»t-*iRNAilr7--yy^^ (c) 
!7^!)y»©-*iRNA©3' *i^i!»#»^5' 5feft»fc^3gje 
$ttRNA-DNA^riIt?)lim (2) lUMXfl^tb^fcR 

tTRNAi^RNAiCi 9 K 3*1/5* If 5:808-* ^°*SC 

m&ft&mmr&mmjM. (3) *^xm^#^tL«^-^^^K^f* 

( 5 ) ^*AX©-e#P>tL^BfegP^«r*StIi-Sli©X@^ ^tpi Sr«NS 
1~ 5 «fc tv* » * ^ *.St©S$fc£ife#!gift $^5o 

LTRNA-DNA^^IStS^IIglCttt, (1) iMXfl, (2) 
iim (3) Iftlg, (4) iliAlg, *3j;t* (5) JgffiX@£rtt 

££>Ki, *3SWoSUolfitRH:J:ix^ (l) (a) -*Irna©3' *MiJ 

iHftggfe&in&u (b) w»i:-*iRNA^7=-y y^^t, 
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(c) i7^-yy»©-*iRNA©3' m8tmmmfo<D5' 

&m&£&XRNA--DNAl£&ft&mWi:'tZ>m$kXm, (2) iRNA-DN 
^(D^^:, Z (benzyloxycarbonyl) STj^M $ tb/c:7 ^^/KT 7 — ^ (Z-Phe £) 




(1) 



X 
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•So 

b < tt, 3tf3H£te> C P G (Controlled Pore Glass) T?fc5o 
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(2) 



m <o £ e> m su ©to ^ <£ ±ib u tr * — n ^ >r ^> ^ft^x « t° * — 

;*3§ W © £ k BU «fc tut, _hWB b fc if a — n W Vfl^fis: ^^-f a 

0* u< ra\ *<y^y— if fesv^^-n^r— if h y ^^-efc^o 

fc^s ^dW^f^fltfc Lttt, (1) «^^^7ftfcot7t^f^ 
^^b^-Tv\ (2) ^^s&S^VN5^#dS^-CS)5^^Sr^.ttJb, 
£fr £><D^#£r$f8iifci~* 3t£ tt Oct-1 <Z> Pou-specific domain (73 T $ 

JWB^d (Dekker, N. et al. (1993) Nature 362, 852-854) S:3dW* 
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( i ) e?u## 2 i mies^t * j mmm ; x\z 
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fc tzy^jj— L-xmw ut^se iHj^t"^ vxtz n^^^wtx 

(2) IS (l) "&Rbti1tW&# is^fW&x? V — —isfirZ, i bfc£ Vffi 
«DNA&j£|iH~Sfc*fcPCR&^5IJRft:* ^'fv^^^PCRK 
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Z<DMm&mi&1rZ>ftlbte, T7RNAtf?y * 9— &$(DVJA'Xm&<D 

5 £ £ -e^a fcB^*-c* 5 r t h k>fao tc 0 

1 K* 2 ;&gD N A &7°9 -Y ©^#^ETfc^3V X TDN A-^BNSS: ffl 

V^TH^$*5X@x ilBXfl^WcS-a-^^ffiV^TRNA^y ^ ^ 

T -ete^SJS V n R N A § IS, *3 J; TO N AftffiBm tDNA^ 

v*<7— vmm&j& (pcr) -trfcSo 

N Att g WfiJU^tf D N AT?4)5 0 £«9£?£U<te, H*5 2«fi^±oi* 

0* fc 2 *#JCD N AGO 5 (DftJjCD D N A fit B WE^J Sr^tf D NAtfe t> % ft 
^ODNA^te^ «Ofcfe(Z)ia^J, feSV^S^dW 
^y/^flra^ K-f-SE^BOJ; 5 =* >^ * b&IB^J (=t NSB^J) 
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£ft£ 0 

(2) Ig (1) tllftH^^lV^TRNA^y ;* ^©#^Tt?te^SiS 
SrfTV^RNASr^fife-rsXS ; Xt* 

(3) Xf! (2) tffcRNA^ ^«13m^*fc^«^*3VNT^^^ 

&#*&Jiv^£&$*5£i:fc:«J:»K 3fe|gUfcDNAfcjgfeUfcv>DNA«r'£' 
ttfBl^) £riSMx 5 X@ ; 

(2) it (l) t#fcMft^lV N TRNA* 0 y y 7^©#ST^?RJE£: 

(3) ig (2) tffcRNA© 3 ' j£i$%mMmm&x~mMirz>j:M;Rx$ 

(4) Ig (3) T#fc3' ^^m^#:-e{«UfcRNA^, ^fflMIR 

w v-^r $ y ^ ^ i/^-v- h\ 3' -n-t ^ y Twfy s^r ^ / ^ y va-v 

0£b<f2, mRNAilt, 3' ^fcWWf*^^^— f"— Sr^bTfe 
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0 1 f^x t£5k© in vitro virus virion cD»MS#T<^f£#!l ^1" 0 
02{i s ^mmK^ZY-^^sf— S's ^8s«rJBV\/fc in vitro virus (Dff / A 

®5te % ^-I'^ayiOmRNA, RT-thio i (D v^f is 3 >-#<D 

m R N A ^MMM-Wi b fc^M Sr^i" EI § „ 

RNase H^#LSbfcjg#J (W— Sr««*»ibfc*S*Sr3^-r0-C*>S o 

07te, 7^^a>Hf©mRNA 4 ^.t^Hybri spacer b ©7^ is a V 
f©mRNA^ m^CScKi b fc^JH £^1~0 T* fe 5 „ 

in 8 & s 7^^— ^3 yife^i«»taoiTfbn§i»^ 1 

5 % S D S - tf? V T ? V ;vt % K^-em^ScSb bfejfe*Sr^*rg|"C*) So 
HI 9 mRNA ^^l^cD T-Spacer (T-splint3FA) t©7^f^> a ^(Dffi^z& 

01 0 f± s ^:^^<D T-Spacer SrHrtp in vitro virus genome SrffiV^T in vitro 
virus virion ^rJF^b^i^^r^^i-o 

EI 1 1 *iWO T-Spacer ^atr in vitro virus genome ^ife^ Lfcj^ 

Ell 2 fi x &5&ffl(D T-Spacer £r£ip in vitro virus genome ^rJlV^Tfl^ bfc 
in vitro virus virion ^^^W- bfcl^jprSrTrr^o 

@13il T-spacer GHft&ttft £ bT tt^ls&tizm) SrJlV^ in vitro 
virus ^r5itMbfc^*^^i-c 

01 4 te, T-spacer (Hfnt»» £ L"C Poly A SrftJB) SrJBVvC in vitro virus 

^»Mbfc^^^i- 0 

015», ^PJO^&^^VN Pool (^7^7*3^ ho — /V/POU) d^fe 
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protein A <D B 4 ly^miRVfc^M:^ir 0 

@16tt % ^mmcD^miC^^ Pool (^r^a^fn- /V/POU) 



protein A CO B K;*>f ^£r$ltR. Lfc#£;3t:£r^-r o 

Ell 7te, |^»04^^Ufc ZF-puromycin CPG £ffiV^c;*-<~- £r«M* 



HI 2 0 te, DNA"T7-Kozac\ DNA "Lec-random"^.^^^© n * ^ h ftffi^Fj 
^^oDNA "Pou"(D«^^r^i- 0 

HI 2 1 W\ jg^j^'T 7-Lec-random"£r 8 M^Sf^ttT^ y /VT $ KmM^<«] 

HI 2 2 te,5$7j£i£^ T 7-Lec-random-Pou"^ 8 M.WM'M.^T ? V 7^7 5; KS^i 



HI 2 3 f3\ T' 7-Lec-random-Pou (Dm^M^ 8 MfiSttT ^ y 7VT % K**C 

HI 2 5 te % ^#l-<-7 0 ^ Kcd^ ^ y UTm#^^ciB^j^>— 

( I ) R N A - D N A^f^co^jt^jfe jo J: (PflJJfl 
Sa^RNA-D NAfe^ftOll^fttt, 

(i) m^mmttmrn^-rz— *iRNAt- ^iDNAXfi^^i^ 
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(2) y«^RNAU^-^«tt, -*IRNA©3' 33£ 

^fif^^^, RNA P M ^ i t J: Mf ^i*<t 

V^SO in vitro virus genome ( Nemoto, N. , et, al. (1997) FEBS Lett. 414, 
405-408. ) <DMm£%W:@i-r% ~ t RTtlfcftSo 

n a t» <D®m t tmm tzmm sdna©5' ^rnad # ~ ■e-e* 

^Tjfe-a-^^So WJ©*MV^RNA}4-*ilRNAtfe^ ± 9 

3' *mj^5' a>e>3* ^famr^—y y mij t ^7 s^ii i - 

— <z) jkhb 7?#^-r 5 ib^ij -e & 5 o — r n A3tcr— d n a x ofi 
Jiifr>t>n:*5»ts^^sani©«$^ M#srRNAy ^ati ^ssirt? 
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^mmmxm ? y t it, ^t^tDNAir^- y ^-rs 

v^^\ — ISi&kitei 0^5 om.m, £ 9 0i£b< jsi o^b 3 oMMm^Xh 
i:^Bjfg^^§ o £ <9|£&B Kites — *iRNA^©7^- y ^IB?ll£, — ^ 

r>NAXfe^(Dmmfa*(D±mT~— y ^wj£ taM^^ia^j £ y ^ 

#Jb(7)[li ^#^) 0 Y - 7 y — 2/ 3 £ V ^ p ^ m% r. cD#^tf$(D^(C: * ^i" 5 0 

frh2 5°C^t?l 0^^tT^*p-r5 < ^;v^5^#^^^ffe^^s^. ;itLte— 
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bit, 1 : 1 — 1 : 2. 5U^'V^>^^tmi'-^^\ 

-*iRNA^-*fDNAXI«©ii#:i©7^!)y^i, T V ^ 
^iiiiR NA U MT«LT, -«RNA©3' *Si:-*lDNAI 

*&mxm^z> rna y 2 o©-*iM^±^s^Tt 3 
itM^tc j: 19 m^bfc^ rna y ^fi«t^itt y #~ 

SS^SiS (y^f-if^) feit5RNAp^©»38#$ 
^5^#-efe^L{^ J; < % #!l;Lk£, 0 (M*-fc£x T4 RNA ligase buffer (50mM 
Tris-HCl, pH7. 5, lOmM MgCl 2 , lOmM DTT, lmM ATP) }£) *$X\ 2 5t;©fiS- 

^ bfd^te: 2 5 °C*e 3 0 frm%.}fc&"&tc <9lr&~b &X"% 5o fcjjj* Lfc^Jt 

U-tZ>ZLt\Z.£V) % RNA-DNA^M#5iim5„ ^<Dj;5^bT 
# b & R N A - D N A m&W- & Vf h m <0 m H f*3 T? § o 

jf.mm xm^% r n Aomm&mz m& $ ^omiuraw * 
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^tflOlB^SO, 0 0 OM.&n^foV , iD0tU<l42O 
IS^^IO, 0 0 Oittli^-tr&So 
#3£§Ji -effi V n 5 -«C RNA(1 S « £r = - K-T S IE?U Sr-g-tr r. t)W£ b 

<s «(UimRNAXttmRNA7^7 J 7 U ^ 1 LV\ 

^tt^RNA-DN Alfe^ &r * ? fCHIR5£ HiAt S 
£5&#-aiU3, lifet^t-^iRNAIi, (1) ^n^e- * — IB^J, (2) » 

aR©»^y#y— Atcj;o-c»«$^«ift3£ffi^^ xt* (3) 

= — K-rSEam^**LTV>5r. i«U\ ^ FLAG, His^' 

< # JC RB^ $ ftfc V n o #ij x. «\ ^Cli0 £ /K* T7 <D RNA polymerase frd «fc o T » 
fi^ttS T7 7°p* — ^ w -IB?0fe§V N >{'iS P 6 ^n^— gB^lJ^if^^^^,^, 

■So 

MBBS © U >i? y — AlCio T»«fc $ frb 5 R N ASB^IJ (Kozak fc^-T 5 D 

n Amm-^wMmm oy^'y-Aiao tbshs $ ti z> -r >r >- • ^/v^f / ib^j 

(Shine-Dalgarno) N ^ ^fIB^(J#(D tabacco mosaic virus <£> y #y — AlC J; o 
TfSH!$tt5iB^| N rabbit j3 — globl in, Xenopus j8 -globlin & 5 V ^ fi£ bromo 
mosaic virus © p ^S—J±W8$ffiW£ H&m*f bfrl% 0 
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bfc— «(D N AT? ^ J; V n U atfET-mm^S^f «t "9 ffr£ bfe— *iD N 

ffc^li^ tT v n 5 — «(D N At&fNMfcSMSJBi-S r. k b v \ 
(0 2M) O 

Ki^^ftStV-P^^y (Puromycinh 3' +7 5 yT^tV-PV 
*i 5 / Is K (3' -N-Aminoacylpuromycin ami nonucleo side N PANS- 

757f), £ *.fc£ , 757 ? V *sf<0 PANS-Gly, 7 5 / V f 

CO PANS-Vab 757 W£»*T 7 ~^CD PANS-Ala, ^(Dflfe, 7 5 7 m$$&i£X<D& 
75/^Mt5 PANS-7 5 /^ffrg^tf^f btb^o 
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tfc, 3' -7 ^7 7fV i/^©7 ^ / 7 t©*/V*>^S« 
MLtM§tlS7^ R^l^iftNr Lfc 3 '-N-T ^ / 7^7fV S^T ^ J 
^ ^ Is^i/ K (3' -Aminoacyladenosine aminonucleoside, AANS-T 5 J W) ^ fc h. 
TOf., T^y JJ -»(D AANS-Gly, T^/ MUff^ V AANS-Val, T ^ 

itl^iUT^ fc^ — W N PANS-7^;tl)L< ttAAN 
*&m(Dj?&'Vte, -*iDNAXtt*©^tU, 3' ^i^^ft^ 

^f)2ooiftfe§ 0 y— m« N ^^v-y #^ i/^K&^o^ 
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5tf5, i©^fc{4RNA^ttl, rtl^^5JSlC#t5 ^ i t J: "9 RNA 

iP^.,±EtfcRNAtDNAi©Y-7'f^v'HyfetJ;5MRMi^ 
ISgfr ^ ^ y ^ f aiRI A LT R N A ^ ^ y S t SIR t , £ bi-^r 
©ft^^i^lV^TKJS^iirSiRNA^bDNA- (D&^Rjfcfc£ <0 R 

m&mm-rzmrS; -^iDNAx^^^^a' -*irna© 

©3' *MJOlB^J^@M^^— ^DNAia^lJtra^ ^DNAIB^IJ(D3' * 
jf&fc, ^-^RNAO^^(Dfcfe(0^^-r^-@a^J^U, 

^^T^M^ttat^^ri-^fc^s ;£BJ!£ffl#fc£5WTW;, T-Spacer fh^T^^o 
^ <£> £ 5 T-Spacer (D^WlJ^llI 4 Kl^-^ 
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mmmm^J (T-Spacer) t— *iRNA^©7-^^ ^a^fcJ:!5#fetbS*315 

*cmttfatiDMWamm. ^mm^mm^ z&tim-ez z> $k dnaxi^rna^ 

^^FlftL^tttti^ (Rabbit Reticulocyte Lysate Systems, Nuclease Treated, 
Promega)^/jN^E^tttB^ (PR0TEI0S, T0Y0B0; Wheat Germ Extract, Promega) 
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T N RNAiiRNAia t) 3- K£frb5 * i"^*ta>k#5 RNA-* 

ti mm- # ^ £th% 0 

^ Stifle Zmm^^-eWmir Z>ZLblz&9, RNAi>bDN A^cD^fe^ 
t), DNAiRDNAfci «5 = — K£jh,5*f^*ta*£>/ifc3RNA-D 

A - * ^ WM&Vf(D RNA^RN A#fi?@Nf ft if SrJB v ^##1- SitUU: 
^«!DNA-^^^5Rg^^3t$tbSo ^#Pi#-C«s JtfE R N A — D N 

a - ? i/s* ? mM&w-te cfct^D na-^ & h t>^-x mm- * >- 

(in mmmmm^^^mwm 

(i) ^^0gEEHft£4fe 

#&W©#E^ff£*Wu -*«RNAiW3'- Vir^^^^^mt(Dm^ 

te, -*|RNAO 3 ' ^MJOiE^lJ^ T^- y ^^i" 5 - ^ 

NAE^3' Mtt^, ^— *#IDNAMB^(J(D3 ' 5fc$g&H^ |-*IRN 
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*iDNAE?ij© 5 ' *Mlj^fpt»«^^uTv^^ r t &mkkirz> 0 m 

£>£r Tin vitro virus virion] t^Ft^ t ^§i?ntt^S€&^ UT|£ 

D N A b s ^LTt^^>-^7t«polyA^^rbTVN^ 0 ^*5,|ll3«, 
iiiilfet-^lRNA (mRNA) £rT— ^—y ^^^^/fc^li^r;^ LTl^ 

iiM4#>|C£rin vitro virus virion (D^U^m^m t ttii, §lfnt£#5jC 
£ LTpolyAgrffll^m-a-, dT # 7^l: ioTlfltSM^, iifn'|»SC<b b 
THis-tag ^rfflVN^^fiN i ^j^T»$H-337^ ^mc|l?R'l±4M £ LT 
FLAG^^K^ffiV^#^rcOfe^#:^V^TMM-rS^•^i ^ ^$ ? ^ 0 

^MP1^*^S^I5^^#^ LTV^Sit (HI4CD T-splintlFB, 
T-splint4FB) N fc£>V^ WDN Aift^^#B^^-a-UTSV^^t@^^— * 

mmm%i&}&vxte <o jWDNAi© 3'«t«ijf^sMbT^ t) N 

^iB^J^^JISSI^fiJ^^^^U'rVN5ffiF3t (®4<D T-splint3FB, 
T-splint3FA N T-splint6FB, T-splint6FA) tj: b*fi^ltf hfh%> 0 

t^^^X^b (DMcfoMt LTIi, Psoralen ^iTfS^i: 
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(RNAi^liW^- ^DNASB^J) 

-*iRNA©3' 5fc*W©E?!lfcT=— y ^t5^^St^5-*iDN 

& r n — y >- ^-r sr^ms© ^H-rfr&A $ -e £ # ^ pss $ to ^ ^ ^ 

— mma-t 10H50 IS^ tlgg-CfcSo 

-*iDNA©iMi^fc5tt©^T^f t^r^!) K 
<DW&fe, VtSxPUX-T-V (2' -0-^^;HJ#^^^f KftifORNA 

bmm&sa^Tfe ^ iitfio M.m& h 5 o o aaegarefc s , £ b 

0* L<«2 0 i&X^ b 2 0 0 i&KfSJg-tr 5„ 

^5e©Wiife©-*iDNAE^J© 3 ' *SliH:, RNA©38ME^£>;fe: 
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*^ifi?f 5 r— ^RNAcDi^^cDfcfeco^^^^— @a?ijj tfe, wm 

mmfO (T-Spacer) t — ^iM RN A t (D? 4 ff—is b ls\Z. £ <9 # b *L 5 

* «r3S!IE^SJfS5R fc&A Lfc^^ N Sr M^-f § 7c * <D 7° 9 ffi 

Z.<D£ 5s&RNA©38»te^ofca?)©^ , 7>f-«7— Sr^ri"Sr fcJziiD, ^mW<D 

in vitro virus virion ^7 A3?©@*BH:@Jfrffrt" S^ifLT^y 

ffc, fcfct)(-t^UTRNA^DNAftU in vitro virus virion Sr&J&ffc 

t5^i:m5„ in vitro virus virion "Cf4* SCfEIR^<DSJS 

^9J!©^@^RS4^"TOi<£>=fc 5 ftfB!Jll3& s &< . in vitro virus virion ODNA 
r©J;5^-^DNA©p^#:^ffiUT^«^^^»SIR^X^lH 

common t>fitc mz. , £ ^ ® <d c mm^^-r s mt> % 
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K*S-8"*r^ri"5 tTa — n-^^Ti/V (Puromycin) % 3' -N-T^/T^kV-nv 
v^i^T 5 / ^ ^ K (3' -N-Aminoacylpuromycin aminonucleoside ^ PANS- 

£ *.Hf, 75/ ^ y S^tf> PANS-Gly, 75 7 V > 

(O PANS-Val, 75/ Wm&T9 ~ ^<D PANS-Ala, -^Oftfe, 75/ IMPACT 
75/ifc^f5 PANS-T5 ySg-fk^^tf fetbSo 

3' -7 5/ 7f / ^^©7 ? / «i 7 5 7 IIO^;^^;/;H«7K 
m&VXftmtSthZTK K^T^I^bfc 3 '-N-T 5 /7Wt/ v-^T 5 / 
5* ^ W^v" K (3' -Aminoacyladenosine aminonucleoside, AANS-7 ^i), t 
*L«\ 75/ BMS^^ y ->^<D AANS-Gly N 7 5/ IfclffiflS^ y ;x<D AANS-Val, 7 5 
/BfegP^T^-^OAANS-Ala. 7 5 / W^7 5 / ®£(D#7 5 / Hid 

aans-7 5 /SWb£-*&<HftJ i B-e# 3 Q 

tfitfttLTfi, tfa-aWi/y, PANS-75/ifeKfiAAN 
S-7 5 /M^y /tl^LT^y U^K^^LTV^b-g^fl* £ r>#£ 
bV^itb^CD-fb^cOtf-^t: 0 ^ — n 1^ y aj? ^ if 3. ~ n V 

if^itS^Mt-JK U =r>? ^ K^7°^ K&5 v^^fcoft^flcfc 

ti§o ©££tt#fc|£jfe$*i,fcv^ £?£L<te, ^il5 0~6 

ooot?$>5^ tfcli±i©JS^}ii 0l^fe4 0 OJI^^tl, £ £>fc 
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0£ L < te, 6 0O~3O0 0Tfc^\ * fc^f^M^^ 4 0 jjg^ 

mmmmmmm) 

^*Mii^i«as-fis dna <D2*mfrbm&£ti%o ^<dx^> mmmmmmm 

ft&L&mAlr&^bfcX'O , in vitro virus virion Iriltltttlf ^^HDit 
r£^T*#5 0 in vitro virus virion £|l?n'|»fC^bT@*@^ 

1^£-£:TV^:»tlB\ in vitro virus virion (3t}#f*) ±frt>m*)ffi1rZ. 

<D|£#^fc £ ^j#f#^< It-^L-fc in vitro virus virion ^ 3 7°C 

mmmn&<Dmm*mz.m%:&tiir, Pvuii ^if^o$yp»^ma@a^j^^ 

£ t fc£ «9 N ^^^(DmMMm^^i^^ in vitro virus virion ^fcm^fb 

flag, His *^ft^^fk*L3 0 $t?ntt4»J«^#IS#J 
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(2) RNA-DNAg^^©II 

= 5^. rnap nmcommmmizv^) ^rnrnv. mm^^mmm^ 

£JlV^T&5 -i^T^So 7^-yy^fr©-flibTI4, 9 4W2 

-*iRNA«ii»i©7--y y^t, T~-y^mtrm, 

iRNA©3' ^ 2: 5' 5fc*fcas3tilfc£*L5o — # 

iRNA©3' *SM»©5' jfc1®k%m&1rM^-rth<Djjm\Z.£^ 
Xh£^&, RNAy^f-ir\ ±j&<*> W^^J Srfr5 
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mm&mz. «t ^ mux r n a y #-i£/s ©t««iut)iut y ^os 

tL5^#-efetbf^ J; < „ mx.lt, &m?J:Mmm T4 RNA ligase buffer (50mM 

Tris-HCl, pH7. 5, lOmM MgCl 2 , lOmM DTT, ImM ATP) t£ if) 2 5 °C<7)?&)t— 

ibfcfi:2 5°Cf 3 OftmKJfc£itit<OlrZ>z.b&r^Z) 0 Z.Zfc*<Vtz.MM 

^mm x~m v ^ § — *m rna ^ $ ^^^ia» mm& m 
y ^ KfPlffc-e & ft^rv' y ^ ^ k * -r tPNA^^y 

i&^fb 10, 00 o^fsi^-efcs 0 
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< > ^ftmilmRNAXttmRNA7>r^7 V '"tfcSi t LV\ 

*mm<Djrm-vn hfh%> rna-d nai^^^ik^ \zmm-z> 

m&fcfc, SSt^t-*iRNA|4, (1) yn^-^-fB^L (2) SlR^I^ 

fcy ^y-A(aotii$ti5DNAE^ rt* (3) p^^w^^K^n— 

Ki-SIB^J^^tL-rVNSr ^^0^L,v\ £^cl N FLAG, Hi s$-?m<D 

< #f-P£^£^&V\, m ±mW^74^^ T7 <£> RNA polymerase laoti 

© U # y — AiCio Tli £ tL 3 R N AE^IJ (Kozak IB^J) KMlt^ 5 D 

n Amm^WM%m& <ov^y— a^j;o t mm $ ^ 5 -y a y • y ib^ij 

(Shine-Dalgarno) N TJUB^J^CQ tabacco mosaic virus <D JJ #y — A(Cj;o 
Tf&ffs^tbSSB^L rabbit 0 -globliiu Xenopus j3 -globlin & 3 bromo 
mosaic virus O U # N /-All||Ji^ ^^^(fbiX-5o 

(3) RNA-*>'s<?mm&#k*:<Dmk 

#.mmz£frl&, -LIB (2) ^fE*fc<DRNA-DNAi$£^#:£^ 
RNAttRNAia "9 K$tl5^y/^f ^^5RNA-^y/^H 
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^^jfl^fitB^ (Rabbit Reticulocyte Lysate Systems, Nuclease Treated, 
Promega)4vh^JH^ft£ttf$ (PRETEIOS, T0Y0B0 ; Wheat Germ Extract, Promega) 

xtemA-r% r t m ± o x* f*?m&$.&ftt>tiz & <dx& z> m *> mm $ titt 

NA^fRNAia t) =1- K$ttS^^ 0 ^®^^^SRNA-^^/^^M-a- 

^^^it-rs r i &xt §o 

(4) igte^SJS&fc*r<E>®K> 

*»WfcJ:tb^ _h|E (2) ^fEtt(DRNA-DNA^#:^fc«_h|B (3) 
DNA^©»^ii RNA|fl#<D:^ia?g£DNAMfc^1~3-£^T 
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^ZSmfcXmt, _h|5 (2) }cSi©RNA-DNA^^ _hfB (3) fcfB 

&&%^mfc±Kmfefc^f^y7&mmztiz>o 

mm^mw^m^^ t its, tf ^-^/^ y^yt \fw, # y asb 
^ij/^-y =f a tib^ij, ^y^s His ^ »j/n i % y tfzs 

FLAG /in, FLA G£tl#:& if if h tl 3 fl* , £ tt PS^ $ 3 t <7) T? & 

(iii) SM^tg^fcj^£>vl^-£^M^fe 

(1) RNA-DNAig^%llt5iIIg 



44 



WO 03/062417 PCT/JP03/00544 

&&Wr?m^Z>&&M&£Vol*. -*«RNAiWa- Ki~S^ w^SIt 

^ as ©ib^ij t t =■ — y ^ j/i- sr^ms —^0. d n aih^j £ 3 * 

DNAia^lJtD 5 ' 5feMlJ^0?Ptt#J«^^LTVNS#5t^i-S b 
V\ rOj;9W»©ill», *W3W#tfOjiflB (I) (ID 

(2) it-^ ^7fi^^iit5tiii 

f*^H#^^-Cfc «9 N Wlffl»^<D_hfB (I) *5<ttJ? (I I) fclB*LfciI9T? 

^^^"C^ RNA-DNAfe^ft: (in vitro virus genome) grJLfBLfc «t 5 

fSriiaot, RNAitRNA(a D 3- K^^S^^^S^^J^SR 
NA-^y/^fM#: (in vitro virus virion) %m&rfZ> - £ So 

Kl*5l ^ JifB^ISft © R N A - D N A^-^f« fc R N A - 9 
?&m&ft&&fc^fcJ&teitt%Z.kK&*), RNA-DNA-^y/^II^ 
#£l/rfflVvrfc«fcV\, ££>fcs #^fcRNA-DNA-^>'^IC1t'^{$£> 
RNA^RNA»g4 ^JH^-C^-TS £ £ fcl<fc*Uf x DNA-^^^ 

gp*>, RNA-^y/^IM#:©RNA^^W^1:«tS ^tK 

fe^-r s - 1 is-ct s 0 
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^ffl^fci US&iH"^ fcSWi, ^^#» ,: F , ^#^ , t"5^JPS^*^li§WiE^ 

"CHU WU&BTS^-bSB (II) fcfBSfebfcai?) T?fc5o 
(3) W^f Mfr«t5itlg 

_hfS (2) -C#H£;fa,fc in vitro virus virion $><D? l^^^W^^iT^WM 
&^^X]ftM<DW<t& : &^lirZ)?l/^?W%: in vitro virus virion 

r. <Digi£X?M £ tt, in vitro virus virion * >V"^«$|5©tftlB 

SrfNffiU g 5 £^?St£fc&<3V>T in vitro virus virion 
tR-r^Xfl^r^^i-^o iP^s fflffg&ftfcin vitro virus virion fc+BEf^ffiSr 

u#3«%», ^iix-^^^s, -<7 o ^k, $em. itKs mm, i&^it-^ 

$)^b <DffiKfeFB(D^M J $ 3 'j&M$iZ-3$s<5^^X, in vitro virus virion £r51$Ri~<5 

srifc-ets. «t 5 feitw^s i^is^©^, 0y*.tf , scott, j. k. & 

Smith, G. P. (1990) Science, 249, 386-390; Devlin, P. E. et al. (1990) Science, 
249, 404-406; Mattheakis, L. C. et al. (1994) Proc. Natl. Acad. Sci. USA, 
91, 9022-9026 4g s fc|E<£$;h/CV , *5#Sfe*S c K: £ Off 5 -i^tt^o 

in vitro virus virion 13, _bfBRN ^^WHHfc 
T*t<tV N URN Ag|5# §DNA fcLa£<B^ Lfd£H- * ^ ^ t> £ V \ 
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(5) mmJM 

_LfE (3) -T*3B9l£tLltin vitro virus virion}^ r th^W&Mk^oM t <D 

5S&*5 £ ii:^§ 0 -SM^^Lfc in vitro virus virion £r % 
S^«aft4fc*t^SHS*$*Sfe«>K:W:^ 51i££tbfcin vitro virus virion (D— ^ 

DNAm&hkfc (2) filg^ffotin vitro virus virion £i^£bT, 
(3) ltlg};:#t5ri:}a 9 WiitftSo £ft£> (l) l«xm, (2) « 

nx@, o) jggcx^ (5) mmjin&&mzj&KT<Qi)>ZLVft5 zbfoz 

£<£>5*>x (1) *5iU« (2) (DX@(CoV^T«±|S (I) *5,fcU< (II) \Z.W 
K&bfci:*5t) fcfr5 - fcflS-?£5„ rrt\ IfelgiCfttS in vitro virus 
virion ttSK-^^^^K^^frdS^* Ll\ i^Zli 19 £JU$©I»::i3tt3 in 
vitro virus virion 0^^f4^^ti^Pi~5 0 

(5) ±iifiSX®{i N PCR^JiV^T, 09*.tfE*T<0 £ 0 Kff 5 £ t &&ti 
in vitro virus virion O^St^. *t*B-t~5 <Df* N ^ft< £ & ^ ://^ff£ — 

^t©in vitro virus virion ^^il^V^^-SIB^IJ £ UT, 5' it!|<7> 
^ 0 7-r^-fi, ORF©5' _b«fEffl!l^Jg^$tbTV>SiB^I/5S % £fc3' 1©^7 
-f-^-te, orf©3' fflfl^^:5SJfi!f§tb•rv^SE^JiS/9F*b<fflv^e>i^« 0 
fctt. ±1B (I) *5«fctK (II) fce«J©«3tSr^rf« in vitro virus virion 

<ow&, 5' fla©^^^— mwwm\z}) TFy-Mzzoxwrnzftz-DN 
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*»< bfi|MB$*Wi:DNAH^ ORFO^tt?t)©t^§Ot\ _L1S (I) 
*5J:t>* (II) ie:fE«o (1) zfv*e<-*—mm. (2) i3IR^^y^y-^^ 
J:oTil$ti5DNAE?iJ (OTs i^bb^r Ts' ftiJ#«?[Jj 

&h%)s *«ia^ tmu7^-y >-^@b^u. zf9^mm^}f (si 

dna©5' £ *ji<z>ia?U£r 3 ' 5 5 ' tt#nia^j7> e> ft 5 1> © t , 

Jt(6£;ftfcDNAtf>3' *^^*M<Dia^J^5' »tt§3' ft^Pga^b 

©5' *«^*oioia^j%3' »ft§5' f«ia?ij^ffiSb, ^^l^t^ 

-yy^^^fci^ D N A/K V ^ 7— tffcifSrJBVvr 2^DNA^U 
£b^ipI£*LfcDNAGD3' *^*iitf)@a^J£r5' »cff53' #*P@3 
?iJ3:JlicU m^rT^-y ^^itrfclfefc:, DNA^^y-tViM^-C 
2*iDNAMf5»l>5„ -hfB(D5' ^#^13^*5^1^3' W^PE 

(4) ^MiAlS, (5) i^gX®, XT* (6) tfelg 
_hfS (3) -C5!iR£tL7c in vitro virus virion $ ^^tWMSW) (O 

mm^ft^mm&mx u ±i^^tT5o cd isxg, (2) *sgxm, 
(3) 3i^x@, (4) mmmAxms (5) iiigxg^tjsctt^L 

mbts;% 0 (1) W (2) ©xe^ov^■rH:Jl|B^^:P56bfe#|fe*rjfe^^: 

££oT?T 5 - ^dS"C#S 0 jBifcXSHUfct" 5 in vitro virus virion « 

ffl&&&ff<>1th<0'&ffr 1 2i UV\ itb^«t t) , K^OIgHfeltS virion 
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(4)^M^AS.t) ? (5)iiiliM^XS^*5V^T,51i^$^Lfc in vitro virus virion 
©Si^Rli^Sfcj£CTaEft*^Ab-CPCR#"eJfiB*r5o ££."C, in vitro 
virus virion ©§t^^ m RNAOl^l^ iSMEW*K:.fc <9 c DNA^L 

^^igA{*^ -^^i^^UTV^ Error-prone PCR (Leung, D. W. , et al. , 
(1989) J. Methods Cell Mol. Biol., 1, 11-15) ^» Sexual PCR (Stemmer, 
W. P. C. (1994) Proc. Natl. Acad. Sci. US A91, 10747-10751) SrJlV^T^B 

& £>l^ 3ESa s #A£*^W£*l//fcin vitro virus virion O^EBWPSrfflV>T^ 
(1) ill® t T R N A - D N A^fr^lS ^fh&m^X (2) #fj|X 

@fcT^-*w^sra^#&iMRu (3) mm^Mi^nn^t-r 

fe?7-f ^7 D DNA7-<^7 !) -^bmRNA^Uin vitro virus 

genome (RNA-DNAM) ZmWrf ZmMJ^Us RT*. (2) HIW^^ 

^° y tt, mRNA t Jt^m^tiSi- § * y « t % y y — a 

-b-CJtJlSUfe in vitro virus virion %«^i-5#^X@§r^rtf 0 

(1) OIg», E^J|JE^3l©DNA-CORFl!:*tJES*f"5ffi^l4-&tP cDNA^ 
K^J*ftl ©DNA« fcf|i!| T?$T Jt< b lfc»f^tfcDNA^f)RNA 

*°!)^7-MV^TmRNAlr^U in vitro virus genome (RNA-DN 

_hfB ( 1 ) ©in vitro virus genome (DfltH i: „ ( 2 ) CO in vitro virus virion 
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in vitro virus virion blfa<D? W^jffcgefife (DNAlfcfiRNA) t(D 
ftZLftm&m^Z&felM (6) ft. flMRStLfc^K-^^^WC-a^© 1 ! 3 ^ 
&J^©«tB%fco*>v^K&a^53^a:@ (3) % &«a&b-C, ^ 

(3) ©jBfeXg*CW\ m#i<Ofil"*?'ft J &8& (DNAffe(iRNA) ^»ffe© 

|"^^L-C^§rai, rfrUC (2) HlKXe-efiKUfc in vitro virus 
genome (RNA-DNAM) SrJB^., — ^BfW^^^fc 

#ft#U tR&lOlg^Lfcl^in vitro virus virion SrBfofe-fSo ^t<D^ U 
ftfcLJUr^bfc in vitro virus virion £n»£^3 0 BtffS£>il«9, 

( 6 ) ©l^lgiat, ( 3 ) Olfelg-eSffitfc in vitro virus virion & % 
WI^.riPCRfciiJJili*^ *8*BUfcDNA£i£&fc5VMi^i3— —^Lfc 
ft, ^Offi^JSr^^t-SX^t^^tbSo *BS^Otfem«, virion <Dj£*££f6 
fcfr 5 <Di>W& bV\ rtLfc J: «9 % virion ©S3ttt^*g U ^fcfgSitffl^^ 

^©tffl^tJ: t) , (l)IB^JgE&fc5l^2^<Ajftte^DNA;&>£>mRN 
A£r£*fifcU in vitro virus genome (RNA-DNAfe^) Sr*Jftb^ (2)-^ 
il^ffiV^T in vitro virus virion Sr^H^ (3) in vitro virus virion (D^f)^ 

W&lTZ>h(D<D&%:m$lV, (4)B$Rbfc in vitro virus virion &5gHg^v if 

^ pcr, F<Dmm, mmw&^<Dmwi&<Dfcm¥&4ffiffite. 

KfBb&V^RBtK Sambrook et al. (1989) Molecular Cloning, 2nd Edition, Cold 
Spring Harbor Laboratory Press fclB^D^fe^fcte^^C^bfc^feK: £ 5 *T 
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( i v) ^EzTzB^L^^MM^MAH^MHE 
(1) ssi^Rmfc 

H 3 C .CH 3 



N 




(1) 



I 

X 



5£ (1) R 1 ^**^^ X«7KMof*fI^^r^L ; 
t —"f h^v^^/l^ 2 h^r^^ h^^^A-^ 2, 2, 2~MJ^o 
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t°7^/l^ T^h^t KPftt°7"/H^ A—* h^>7f7t KDt°7^ 

^ N 4—^ h^c^T hy t FPftk°7^H, 4-^h^Th7tFnft 

^ ~/um, YV^y^n t>^> y /Vt^i/^ <5Vv* (TOM ; 

1 — s. h =3f vo^/^ s 1 1 — ^ b ^i/xf/H, 1 - Of y7°n 

/K^vO oc^/V^ N 2, 2, 2-M)7nnxf;H^ 2- (7i^-t W^/V) 

p-/M3/<yi;;^ 3 — ^ 2 - t°n y /V 

^^/v^ N a— -ry=f-?vV"7 ;v^f;H, p -y b^r^^m=/^^^^=./v 
y-^M^. p — (p' — 7*0^67 ^l-iy/ls^-^iy) 7x-;v^7x-;w^f ;i/S N 
9-ryMJ;H^ 9- (9-7^^/1^) ^V^—Zl^ 9- {9-y^~/V 

MJ^ ^vv-^ y h y ^^/l/ix y ^77n y /l^ 

t -y-^/Uiyy^^iy]) (TBDMSS), (H)7x^.;M^) v^tM^ 
v-y/i^ t -7 ? ^;vv?7x^;vv'y /vS, * ?vi^>f V y°n tVi^i^y ;vS, ^ 

f^^7- t -/f^v' y h y ^y^vvv' y /w*. b y - p -^v- y ;vss y 

D7t7-f. M)7PD7t7-f, MJ7;^n7t7-h, ^ h^7t 
K MJ7x=^ h^7tf-f % 7^/ 3^Ti?7"— K p-^nn 
:7^y ^v-T-fe^— K 2, 6 -v 5 ^ nn- 4-^^71/^ rcy ^ri/T-fe^— h N 
2, 6-^^7^13-4- (1, 1, 3, 3 — T h y * *^/vy*?-;V) y x. J *ci/T 
K 2, A-\fX (1, l-^^f/V/ntVV) y^SirisT-tT—h, 
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— K 4— ^Sry^^yac— K tV-^in^— f N xyV^b^— K ynh^ 

— K 4 -y h^>yn (E) -2-^^/1^-2-^7^— K 
✓=>-K o- (v^n^y^P/V) ^O-^oc— K o- (y b^v^A^-A-) 
^<>-y^~- K p -y aL=.;V^<^y=^— K 2, 4, 6 - MJ ^f;My/x- 
K p-P — <^y^— K a-f7hi-h 

y^/Kft — — K /Jt^— K 2, 2, 

K p -7 h^'O'SVl'* — K 3, 4-v>y h^fv'-<>-v 5 /l/7J 
K S — ^vVk^TJ — 7$*— h ; 

l/— K N, N, N', N' b7^f-/^*ni?7$^h, 2, 4-i?~ 

bn7x^;l/^;l/7x^-h : 

W.Green, Protective Groups in Organic Synthesis, John & Wiley & Sons Inc. 
(1981) &£f&il!Bife$*VTVN3 0 

X^^(f^^^> 0 K^ttO'St^K^ ttft, -COOH s -OH, -NH 2 , - 
CHO, -NHNH 2> -NCS N ^ 7cte bT^l^fc ¥&mfbfrl 

ttt, *^(u^;U*>^;kS (-COOH) ^^-^jSttS^ Wfe^K #^ 
£?^b<te, ^y-y^/^ (-COCH 2 CH 2 COOH) Trfc^o 

53 



WO 03/062417 PCT/JP03/00544 

X^fT^/tais *>5VNf^^ Kfc"g-*ttST$ /ife»a£©ffilSW:# 

Mir ^ a - 7 5 ;itfc§ 0 

^iT^ytitt ^timm&n&mj&'tzjztimTssm (^20 
mm) »^to7^^tftu ^f*^^«, (1) ^mmr^ /m^(om 
^%:m<D mmx-wwt: vtc^^mr ^ym, ( 2 ) ^^7 ^ / m<^«o^ji 

ttf*. ( 3 ) «7 ^ / i©ilifcf^S^^A bfc#^^a T ^ / 1£ N 3£tWc 
if &> 5 v % te:7° n t- T —if ^Si- § i £ K £ V) ffi,$mx* % £ fc 

;i-7 7 = yaiTfe5o 
TV^ 0 
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(#!l£tf:7^~/Kft/i^~/K -ry^/^ti/^^-^W), 7!i-;^^*^S (09 
X.fc£:7^~/^^/fr — /K *J-7*?-;V^;Vfc~;VW) „ C 1 - 6 T A- 
/Ptff^/l^ (#i|;Lk£. b^v^/^tf^/K ^ /V^), C7-10 

4-^ 3, 6- M) ^ 

2, 2, 5, 7, 8—0-^ f;V^DTy-6-^^*-;H* ifj&S.-f ^ ^V— 

^ (i) ©tv- n-v^>-^fi^#:«. mm^^ir^mmcDmm^^'ox 
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CD fcT * - n v- t> «K OfgH ft -e ft> 5 o 

»tt£«©#»Sfeitt^tf fe^^o ^JRit^LTte, ^"by^A^ AD^Ii 
5* (1) Ot: 0 ^-n^-Y->^#f2js:^« x QEMgi&fa $mM&fa MUtt 

2 «ig£t._L (ommtw <d itmx^n^ pj cofsig ^ <d & go t? & 5 „ 
-nxmrn-frz z.b\z.&io, ^mmm^rnvt^ (2) •c**^*^*^^ 

t5. r © J; 5 ^^y-^fc^v^^OTT- in J; 5 tr * *- 
^•7^^— ir\ ^r/s^ 7'PT- / f 7 ter K N ac^K^n^-r^"— if Glu-C 
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(2) if^-n^^^i/mmik^mm: 

A^-A^^—A-T^ — -puromycin <£r$g5JH~<54t£N t , a -P?/fVy2i 
(09*. if, tK) b^^^v (DME)i 10%^ 

^ h y ^^7K*Stt«r*B^.5o benzyloxycarbonylS-CftSl^tb^^a 

benzyloxycarbonyl &X{%&£tl1t7 ^ — ^7 7- /V— Osu <Dftfc> 5 

-LfB*C#e>*L5fHJM*: (^T, tV-n^^/WAiit5) ^ (1) 
fcjSV NT R 1 tfSyte&DR^ £^ U R 2 flSjfcgtJjF?- Sr^i~ f a — n W i/>ffim fcX th 
Z> 0 5£ (1) m^TR 1 *S*ifcSo*fll3£*-^i-t! , a — ^VfPf#:te, t° 

lf»~n^r^MB&#A£^Jfc?^ ($lxJ3\ try^V) m$gfi?U ifrffcS^ 

±fST'#fetb§fc°^ — n^^^fl^B^ 5£ (1) te^TR 1 
fi^SSr^U R 2 ^7kmii:^^i-fc 0 ^-n-r^v'^f|^#:Tfe^ 0 5£ (1) 
33 v nt R 1 3S;dtBfe££>lfe11£ ^ U R 2 ^BtJ£t£g Sr^t" tr a - n A >> 
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t° a. — n - v 4 is isffimfc B&m^ (M ft. «r % t° y >o sc«p u , htK = ^ 

(3) Ifa-DV^J/ySSl^Sm^ 

CPG LCA (CPG), NovaSyn TG amino resin (novabiochem) , Amino PEGA resin 
(novabiochem) , TentaGel S NH2 SS (Advanced Chemteeh) ft b* t*^\tf bfrl&o 

(4) t'^-u^^^^mmvfcDmm 

n^vy©a-7U Z-Phe § tlT V n § £ „ R.Tf Z-Phe ^ 

Z-Phe £f»7K'l±^fSV^ci6 s ^@K3SM*^ nvf^77^ G£*B HPLC) «fc 
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mm^htitcmmm-t in vitro virus mz&tf%jfcm^mn&fotcmi%^^s 

Z-Phe m& fa — n ^rA £ Lt^ffiWtffc flSBEBU $ tLfc 0 

V^fe^V^ {^fp;* ^ l/^-^ K©ft#0!l t U-Cfi. tf^^Wfcd T\ Amino 
modifier C6 dT\ ^ d Tfc 4f^tfb^5„ ^fd % W^O^ 



(V) ^fft^/^g&^tJ^^OT 
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gffc? ^^5tfcBBi-« ^(7>t?& t> * in vitro virus fe^-e^BlMIR^^ 

(1) ft^^^ftfcoT7f A^-f ^U^l^ (2) ^^fe^fe^ 
(3) s?*/K7-f K (s-s) ^§r^^v^-efeS 0 ^^fbte^IIk rtvfe 
Sr^fci - ^ t UT Oct-1 (D Pou-specific domain (73 T 5; / WB. 

S) (Dekker, N. et al. (1993) Nature 362, 852-854) £r51/u>/ci 0 ;LcD^/^ 
1 ofctf Cys m.^%^&fcib, ^©Cys g|££r Ala m^l^U^^f^Mit^ 

Cys ^^ttTV^^rcD^^^^^Kfc S-S*§-a-UTflfc£<HE;t5r 

^7°^K^rN^MiJ^^Ufc^^ N C iHH5# (in vitro 

virus W;(DWr&) £ft£f£JB U£< V^#*. kftSo Z<D* >s*?m*4o<D a 

m*3V s^rff- KJ43S3S £;ft^<l^<!^ib, r © J; 5 &3iWi£ t 

?mMVffeMJfflmmWl%k%:^ s & in vitro virus ^©gff4f> fi^^fiJ 
^^cD^&f^^/^fC^ 3 Ofrb 2 0 0T5/iai/5^^5W^ 

#38BHfc:i8V^ gte-<7°^ KX«@^)^^^««#^PS^$^"fs 
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flUB J: «9 +^W«RTffi-efc 5 *> ©#*9P* bv\ &*5, fufE u-fe^— i ttlt 

jft 1 x 1 0 13 TO Gft 1 o sfete) ft 9 ^ * ? V *--ls?\ZL <fc t) 5: y gg£ 

^Kfii^-Ctes glft^T"^ KXteiift* LT7^^};:Iff^ 

ma±m^ibz> Q m*-&* r o j; 5 * 7 a - Kt 5 d n a© 

^f±s rff*c©gftDNA-g'fife3gii^^v> , r i i>'5rieTf*)«o 

K£r^£i*:&i§£\ fyy^/f K^^-mDNA (7^DNA) 
0*L<f25£: (NNK) n (^if^ N^A, G, C, JcfcfiTcDfatL^iDx 
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0t t < 5 4 0 7 ^ / 1 lr a - Kt S t T'fe -5 ^ i ^3 ^ \ - 

^>^t^ y^iMt^^ ii;v-/Jf fS^Cfi ^^n^y 5 
yv_ o^S^n^y y(i g G, i g Mh TMlfe&Mfc, mhc?9* 

LFA-3, ICAM-1, VCAM-lf^fe^tV^o /l^-^Sr^fifeS* 

( 1 ) IH?lJ#4§- 2 1 }^t©7 5 y miB^J ; Xte 

( 2) ia?ij#-5§-2 i ^ws«c^)T 5: /igiaaaj^&^T 1 ^?>ti©7 
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ifl g 6*J^^ KXtt g ft* y/^l^n- K^«463EE^J4s j; tf*»Wo^: 
S s g W^T 0 ^- KX g to * ^ * St ^ * K £ ^ b J$ 6 itfe-a- * 

m-5^Xft5^k&X%& 0 Mill gftjOTS: / ^IE?iJ£=*— Ki~§DNA% 
ffiictfX&S^ ^©*e j Hftfm#SrffiVNTjfA-f-«i:4:dS*C#«o Mill 

(Leu-Val-Pro-Arg-Gly-Ser ) §r=t — K*f 5DNA (CTG-GTT-CCG-CGT-GGA-TCC) 



63 



WO 03/062417 PCT/JP03/00544 

f — £r FactorXa T^irl-Sm^^l^Tte, (Ile-Glu-Gly-Arg-X, X fii Arg, Pro 
5: J WO — KtSDNA (ATC-GAA-GGT-CGT-YYY N YYY f3 Arg, Pro 

Ii»^W^fi:^^5i^y/^f^3^Kt§mRNAtl)ot, 

£lt#>, fa-nv-fi/^Mii^jj^y^AOAt^f H-AtlS £ 

Kl^^^l^ — n-^^»- (Puromycin) „ 3' 5 /7^t°a-av 

-Y v^T 5; / ^ ^ K (3' -N-Aminoacylpuromycin aminonucleoside „ PANS- 

T^yfft), fcttLl^ ym^^V $sls<D PANS-Gly N T=i/^W^y^ 
(^PANS-Val, /M§|3^x^^>-OPANS-Ala, -^0{til N T$7»^X(D^§- 
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*7c, 3' -7 5/ Tr / ^^©T 5 / Si 7 5 / 1©*^^^ v'/H^Tk 
MLTM$ti§ 7 5 K^-a-t?^ bfc 3 '-N-T 5 7 TWrV S^T 5 / 
^ ^ X/^rZ/ K (3' -Aminoacyladenosine aminonucl eos i de, AANS-7 5 J SI) ^ fc b 
X.fc£ % 75/ Ifcfc&as ^ ij AANS-Gly, 757 y AANS-Val. T 5 

y^^r^^^O AANS-Ala, -^(ZXtfl, T 5 J WM>1$-§lT 5 7 ^£>#7 5 / ^{C 

mwmmw-bvx^ ^^-0^^ pans^^/^k^aan 

60 0 0t|)5/5\ 0lf^f)4 0 0m^Xfo<9 % £ 

^a>£> 2 o om^-xh^ 0 
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*»^3SI#U:^it?*>So *f*^^t^ ^KiPHS^oJifB (ii) fcfBifcUfcM 

Kb UTJblB (I) *3j:t* (I I) fcfEgfcoifrSfcfcJ: 
H^ftfc in vitro virus virion f* N _hfB (III) cDjigtXf^ (4) ^=^A 
XfS, ( 5 ) igfcX5gfc £&MtfTfc 5 r £ J; 0 , glfM^^ U K£ fett^ 

W^flt*rffit#-t-Sili:*S-c^5 0 ^PJ^fi, ±|aoX@T?#fe^5 in vitro 
virus virion t'a'^tlSo 

:?fC£5S£R-T 5££te:<fc*K iitt^7°f Klft^ y/^f ^7 ^ y -^y^f 
(vi) MMQM£&*L£Ij^2£La 
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T^LfcDNA^M^U7c^(c:J;S N in vitro virus virion »©- 

±(D 1 «K£ ft tt 2 ^:||D N A £r 7°^ >f (D##^T^*5 V >T D N A^$cg#|^ 

&%*L-CV\h,fiJ;<, (fiP*>, 10 0%) m*BM«JT?*>5iK®W:J&V\ * 

L < fit 5 b 5 o i&SHJtTfc -So 

-«fCSJ£ (PCR) tj;!9DNAlrMt50^U\ 

m^oji^o^T-cff 5 - ^m^o ^wtcris sit^t 2Siod 

N Ap£f>t\ dNTPMMDNA*°y ^ 7-f WWtCat, » 

mftMMT*- mmm-f h-tz z t k ± 9 ^-a^^&fr 5 - t 

^^^PCRia •mS*^^ DNA^K V ^ ITT 

aq*°^ 7— i££H&EU flifl 9 5°C^3 0# (M^h 5 4°CTr2# (T 

^-y ^7 4t3o# W't?ji\'&mm mz.it, 2 5 mm 
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fitov^fi, ^^^^-hlB (V) ^|B«febfcji«9-efc^ 0 

^^**i/hunbvxm^bfo%^nfc#i/^?m.k vxn, 30^20 
mitK^x-N^mt c^mmtix^x. m^^m^t^mim l&v^ 
( 1 ) mzw^ 2 1 Kmm<DT 5 ; msm xr± 

sm, #»J:^J ? / / ^fc«#AUTv^5T5ymla^Jl?feoT, «^>-^^k 

% mmx &tbt£m jr ^? 5 n t # -c # 5 o * fc, ia»-^ 2 1 ^mm<DT ^/t 
@a^:&^-t 1 ^bii©7 em, #*p*5<fct5/*fc«#xuT 
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(2) Ig (1) ^#^^*-^V^RNA>KlJ^^--^©^peET"ete^iaiS 

_hf3X$£ (l) te*wm& t P±&V1tm*)ft5Zb&'T*%Z> 0 

_h|BXa (2) W:, Xa (1) Tl#^tl5ilStfcDNA^?LTRNA4- 

^tsiat^s, xg (i) ^ftbfrzBJ&m&mwa^ aguDNA 

ia^ifUJ&VNDNA©iil5ir^*tbTV>5o ^PJTii, ^©H^^^^cD 
fcDNA©^^§ti§ 0 ^ttfi N T 7 RNA/f y ^ 7-ff©^^;^i^ 

AJK^ 7-f^t5ii« b< % T7RNA*°y ^ 

roi^jJRNA^y S 

$e>fc*»wtt N (i) nvN^@^^*aga^j^i-s^§2S^(Di^ 

tfctt2*iDNA^77^v^- ©*#^THl*5VNTDNA^fife»*Sr^VNTS: 
J&^iirSr t), 5S^bfeDNA^ag^b^VNDNA^tf^i^%PMi- 
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SIS ; 

(2) Ig (1) T?#;fcJft^«rJBV^RNA#y ^7-€©fftTt-te^ 

(3) DNA«itDNA?r^it5lS ; ^t) 5 

(4) JM (3) Ti#fcRNA^tP^m«^^r, Mf-fflMfR^ £fcte#l» 

(1) K\,^z.mwftfr&mmm%#ir%mtf:z> 2«s©i*i*fcii2*«DN 
*ttufcDNA^iie^tb^v^DNA^t^ffl'^«^1l^i^^-^5XjB •, 

(2) I@ (1) "e^^JB-a^SrfflV^RNA^y t?©#&T-C*££KJ& 
^frVNRNA^^-r^Xg ; 

(3) DNA»il?DNA^?t5lS;M 

(4) X@ (3) "C#7c RNA©3' ^^r»^f*t?{«i-SXfS ; &t>* 

(5) X@ (4) -X?#7c3' ^SS^Sfe^^-tf^fiftiUfcRNASr. f«JMsR 

^tcu^mm^^xmm.^^JM^^ ^^^^mt^n^^— k-ts 

g»i©«^(D»laS^jSfeSrl^"t-So -hlB (3) tfbtlfcRNA^ 

V^TirlE (I) (II) fcEEifetf^ifclCj; 9 in vitro virus virion^ 

XfBUfc£5&3' «tW#^^^tTV^5 m RNA%fiLTfi 

&mm(D2rmxtt s rna© 3 ' ^.m^mmmmm^^—t-^vx^ 

^6D_hia (v) fc8aRb^t><D^#tf fctLSo 
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5 0 Mtitmtt. ^mmm^(D±m (v) miEi&LfcjiD-c&So 

^WCtt, S^JMB^Ji Lt^7°f K7^f 7 7 y -Xtt^ y/^f7^ 7 7 D 
in vitro virus CO^V A;f#|g(7};|g^E|£r|lI 2 td^-f- 0 

HJS^J 1 - A : Thioredoxin mRNA DNAHfJtC^-f a >Mr©DNA 

(1) ^^fflDNAcDtf^^mRNAOfpJ^ 

3te^^^»if^7Cjl§0!7'-l'/l^ T7 (D RNA polymerase £ o TfgS^S D N 
ASB^IJ (T 7 7°n^— ^-gfl^lj) £fiiR(Dil^J^«<7> p #'y-AiaoTl 
li $ ttS D N ASH^IJ (Kozak IB^J) £ Jjj^«<D U ^ y — A \Z. £ o Tit $ fbZ> 
(^^41/ • ^V^VSH^IJ : Shine-Dalgarno) £r^U ^©Tli- Thioredoxin 
§r=t— KLfc DNA J; 5 Utc 0 
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* T „ T 7 y° n ^ — # — IB M (Rosenberg, A. H. , et al. , Gene, 56, 
125-135(1987)) t Kozak = Vf-^K^J^Lt^Shine-Dalgarno &ffl$r£tt 1 ^WB 
DNA (1B^J#-^1) ^fflll^U rMifiiat, DNA/y'f — (iB?IJ# 
^■2) £ thioredoxin (7)— gfl&a — KLfc^9>fv>- (E?ll## 3 ) ^£oT^ 
y^7-^5S^^iS (PCR) ^^Toft: 0 DNA^J$@|*te % KOD Taq 
Polymerase (T0Y0B0 M) SrJE V Nfc„ PCR 9 5 °C 2 0 #\ 6 8 °C 2 

7 4°C1 5#(Df-^^/^3 0|Hl^t9MUfCo ^©PCRlfeft, §r 
^*i--5fcfetc N (xy^xy^) X*-7~;—^m& 

— ^ s thioredoxin £riNb7c pTrxFus 7°^^ ^ K (Invitrogene *±M) U 
Tia^-^-S^T^^-ir^^^^^-^— (ia^lJ#-^-4) iDNA^7-fv- (13 
^#-8-5) ^ffiV^-C7}^ 0 y ^^-if^^^^-^^^Os thioredoxin £r = 
— KUfcDNA^t^if i|>gUf:: 0 PCR©^#[i, 9 5°C2 0#\ 6 8°C2 0#, 
7 4°C2 0#C0^^/V^2 5 (Ujgg <9 M Vfc Q PCRltl|i7iy-;Vttttif , 

DNA7"7^-7- (ia?fJ#-*§- 5 ) ^T4 RNA ligase ©Sf t L-X X «9il^ 
ft AAA CDIB^IJ^ mRNA d^oj; 5 ^fW^tVTV^o 

±WBUfc2o(DPCR0^^filt#ft (Overlap extension) (Horton RM, et 
al. (1989) Gene 77, 61-68) ^t£o 2o©77-fv- (ffi^iJ#-*§- 2 

£ Ma^lJS-^- 5 ) t? T7 "7° n ^ — ^ — la^J-Kozak = ^ Vf" .X Ba^lJ-Shine-Dalgarno 
ia?IJ-Thioredoxin Ufc 0 V vf tb<£> PCR fc*5V^T DNA^J^tt KOD 

Taq Polymerase (T0Y0B0 M) V^fco 

JifBbfc^&T^ffr&bfcDNA Sr. 100 m1^7c!9 10/zg*P^i, RNA ^ 

^•5/ b Ribomax Large Scale RNA Production System (Promega %±M) ^'CfeoT 
mRNA mm$j)^ : &±lfZ>f~&^*c^y7°T~f-n? (RNA capping 

Analog; Gibco BRL #M) ^M^M^ 7. 2 mM £ 9 KMx., mRNA (D 5' #J 

U fc Q -V y ^- n J: t^ifPJ © NTP (J* ^ F3 D ^) £r 
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*-t-5fcJ6fc: % ^"7 4-^— (Primer Remover: Edge Biosystems *±©) £H£ 

(2) aefif^iDNAof^K 

RT-thio (BB?lJ#-^6) 0 ^M^-o^ $ tLfc 0 RT-thio thioredoxin 
( 3 ) mRNA i: RT-thio (DT ^ — P 

Thioredoxin mRNA IF RT-thio £ 1 : 1. 5 <D#J-^ (^E-/Wfc) T^l^U T4 RNA 
ligase buffer (50mM Tris-HCl, pH7. 5, lOmM MgC12, lOmM DTT, ImM ATP) 
U Wm$L&±lf %>fctbm%.M h Lt DMSO (Dimethyl sulfoxide) &MmWk8t 5 % 

PCRgMffiV^, 9 4°C~2 5°C^-t?l 0 ^ttT^Pi-^ r t \Z. J: 9 T 

(4) T4 RNA ligase (C ^5 7^^- V a ^SiS 

(3) 7?T — — U y^L 4 1 T4 RNA ligase 2 5 unit t T4 

polynucleotide kinase lOunit 2 5°Ctl 5 frfflRffc £lt1t 0 

RjfcWi, Rneasy Mini (QIAGEN $fc) ^Hto — is a l^M^^^W: 

( 5 ) a ^Jfe©ltt8 

7^7*-^ a ><D$hm%mWirZ>fc.}>bfc s 6 y 5 K 8 MlifttT 5 

/V«^C£kSbs 6 5°C, 2 2 0V, 1 2 0mA, 5 0 ^tf^rtT?*?- ^/V^ U Vistra 
Green (Amersham pharmacia %h) 7?^-fe Molecular Imager (Bio Rad %h) TrpJ# 

Ai 9 &^*/^£< Jiotv^rt^t)^^^ ^3 ^KJS^^^tbTVN 

(6) RT-thio H:J;SaS!te^©?(nB. 
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RT-thio &9 4 V s — is 3 V £ fhfzM% Lfc mRNA 2*l£KSiJ:58*$e^-C# S 3&> ^ 5 
SrflfeBBbfco 8pmol © RT-thio #3* mRNA £r AMV Reverse 

Transcriptase (Promega)SrffiV^Ta^te^Uyto -£<£>^x ¥^^r RNase H (Takara) 
2units -e^SPU jtfe^Ufc DNA asfcS^iT 5 *>lWBUfcc ifefc«:EI 6 ^1~ 0 

ff|CDmRNA^mM*l&Lfc:t><D^U l>— ^ 2 fi^^T ff— is 3 ^S*Sr58ME 
^LfcM^RNase H^MLfcS4fo&*^l&L;/fcfc<0&:^U ^3te N 

1 — B : Thioredoxin mRNA K ligation £frlfc hybri spacer (d^S in 
vitro virus virion W-ffc 

Hybri spacer nmtlkM 1 - AT?fflV^c RT-thio (D 3 ' fflte;*'*— £ tT PEG 
(Polyethylene glycol) <Dff >g{;fc&t>* dCdC-puromycin ^t^^jM^Vfc h W 
V^^>S in vitro virus (D^^—^b UTflSttB-J-S 5 0 Mfcftte 

mtBXWfcGD PuromycinCPG(GLEN RESEARCH) & ffil^SC t U DNA^l: 
tdCdC, Spacer-18 (GLEN RESEARCH) N $$£X$ Rt-thio <DWM fcife if "f % * X 
*7 5/>f hSrHUfcatiteU J&^fcttK&frfcofc:,, C(D|^ N Spacer-18 <D|H 

t T? Hybri spacer #5^J?fc $ ft £ „ 
( 1 ) mRNA £ Hybri spacer (D^4 a ^JxJfc £ %:<DWfo 

JilBUfc RT-thio -v— SrJPXUfc Hybri spacer t>fU£#ij 1 - A £ |H#<D 

7 fc**i- 0 
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NA&*»bfcfc0>«r53*U *OV-ytt7-r^>3 i'j^Sr&I&Lfc&OSr 

Z.<D l ?'t<?'-i/afBU&mVt>&* RNeasy Mini (QIAGEN |fc)^tfotltlL, in 
vitro virus genome t L-~tfflV^7h 0 
(2) in vitro virus virion J&$Z(D$£X& 

in vitro virus virion ©jf^tlLTtt, .7^— f-^Oj^^S^^ VNfc£>, 4 
fl©1^5 PEG Gftftlftfcfci, Spacer-18 £ 5 #L 6 flk 7 8 flH3Sfe Lfc) 

gr&oHybri spacer Srffi^b^mRNA i: Hybri spacer ©7^ '7 s — a i/jg#j£f ( 1 ) 

rtt^CD^S-^^— i^#tffcmRNAl // g <t lMBq£>35SMet (Amersham %k) Sr/h 

3 0°C-e4 5ftfflRj&£^ ftfttt&d* 20mM MgCl 
2 , 600mM KC1 left 5 J; 5 ^i&Mx., - 2 0 °CT* — Ufeifrjfc bfc D ^(dfllRMHe: 
St^ji^n^V^^y — CD 35SMet &!&.*)&<l£1t>\ZL^ Micro BioSpin 
Coloumn-6(Biolad*±) £J^Tff§!^EDTA lOO^M KlfcS J; 5 ^Dx. 

fc 0 r^L^j; «9 mRNA &bn — -MS^MltfrK mRNA£*>v^ 

SC^^bfcin vito virus virion ^5 0 

±f5oii ^ ufc^m^ ^ i 5 % s d s - *° y r ^ y ;V7 5 K^/V**^ 

HI 8 (C&V^T, V 1 te, ^^w-^w- ^ LT spacer-18 (GLEN RESEARCH *±) 

^5{@5S^bfc^O N ^2f*6f|^ 1/— >-3te7{gk 1/— >-4(i8#I]g^b 

HI 8 (Dlfc^frhftfrZ) <£ 5 spacer-18 (GLEN RESEARCH |±) #S 5 fSig,^ b/c^ 
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MMM 1 — C : T-Spacer SrJBV^fc in vitro virus virion t 
(1) T-Spacer <DWM.^ 

£kT<D £ b f3$m DNA £ T-Spacer (DWM t Lt DNA £-J$ftn?£-J5fe Vfc a 
DNA1 : (thiol) (Spc) (Spc) (Spc) (Spc)CC(ZFP) 
DNA2 : (Pso)TACGCCAGCTGCACCCCCCGCCGCCCCCCG(At)CCGC 
DNA3 : CCCGG (Ft) GCAGCTGGCGTATAAAAAAAAAAAAAAAAAAAAAAAAAA 
DNA4 : CCCGGTGCAGCTGTTTCATC (Bt) CGGAAACAGCTGCACCCCCCGCCG 

CCCCCCG(At) (Ft) (Spc) (Spc) (Spc) (Spc)CC(ZFP) 
DNA5 : (thiol) CGCT 

IB^IJ CO "+> (D (thiol) U 5' -Thiol-modifier C6, (Spc) Spacer 18, (Bt) 
Biotin-dT, (Ft) it. Fluorescein-dT N (At) Amino-modif ier C6 dT s (Pso) 
Psoralen C6 O^-hl^T^ V If— f~) , (ZFP) « Z-phenylalanyl-puromycin 

(A) T-splint3FA 

DNA2 (12 nmol) £: DNA3 (12 nmol) TBS gg$T& (25 mM Tris-HCl, pH7. 0. 
100 mM NaCl) 0.48 ml (C^U 85°C1? 40 fjW« Lfc<D^^Sl?^ bfc D tR 
^±-C5^^tLfcOV^^ UV?y/ (365 nm) 8 #|HJ3tJlM* U 
$c^£r5£f@ HPLC XWM Lfc 0 ^ <Z> DNA 4 nmol ^O.IM U ^Hzkljt 2 ^- h y ^ M 
7km& 15 ^ 1 &£^U EMUS ($g»J ; Pt^#) © 5 mM DMF^4/i 1 ^JP;l 
T 20 ftmm.XMWlsfr 0 ^(Dmmz DNA l (20nmol) £r 0. 1 M y l^mMMM (pH 

7. i) 40 ui izmfavtcmmzMz-, $ ie mmmwvtc 0 mmmmm 

Vftxz-^YJf^yj (iMtSHPLC) T^WlJ^UT^L^S^^^lib, 50 
mM V l/ffl&ffiW. (pH8. 0) (^LT^r^ b U / v-yM^rlf LT^i© 
SAJta* io%@j£^ft § J: 5 ^P^l-C 36°C-t? l Vfzio mm HPLC T**»M 

L> T-splint3FA §r#fc (04) o 

(B) T-splint4FB 

DNA 4 (5 nmol) 0. 1 M V ^tK* 2 ^ h y r>A 7 J«$ 15^1 ^H^U 
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Sulfo-KMUS mffiffl ; m\~\tm <D 10 mM DMF^5/z 1 fc-JP&T 20 

#bfc 0 fe^DNA 5 (60 nmol) % 0. 1 M y (pH 7. 1) 40 

/z 1 \Z.mfrVfzMm%:Mx., £ fetSa-e 16 B#F H 1if#Ufc 0 DNA4 b DNA5 ^^191 

^j^uT^bfcg^^ta hplc xmmv^ T- sP iint3FA t mm^tt h V 

^^Tf^Yb^ffJ&ofeo igfr^B HPLC T?MB»»iU T-splint4FB £#fc (S4) 0 
( 2 ) fjfc^ffl DNA t mRNA CDfEM 

^^Sb^OKV^J®0l>>r/^ T7 (D RNA polymerase &<I J; oTMM&foZ) DNA 
IH^IJ (T7 ^ 0 n^-^-IB^iJ) i»|M«0!j &y — J»fc£oXm&£ 
tl 3 DNA gB^J (Kozak @B?lJ) t mmm& <D V aJ? V — A ^ ± o TlMfc $ ft 5 ( ^ 
-Ti/ • ^VK#VIB?(J : Shine-Dalgarno) Irf U -^CDT^Ei- Oct-1 <£>— U (P0U) 
irFLAGBa^Jx T-Spacer 3 fctf> Officii (Y-tag) KUfcDNA (TIB 

GATCCCGCGA AATTAATACG ACTCACTATA GGGAGACCAC AACGGTTTCC CTCTTGAAAT 
AATTTTGTTT AACTTTAAGA AGGAGATTCC ACCATGGACC TTGAGGAGCT TGAGCAGTTT 
GCCAAGACCT TCAAACAAAG ACGAATCAAA CTTGGATTCA CTCAGGGTGA TGTTGGGCTC 
GCTATGGGGA AACTATATGG AAATGACTTC AGCCAAACTA CCATCTCTCG ATTTGAAGCC 
TTGAACCTCA GCTTTAAGAA CATGGCTAAG TTGAAGCCAC TTTTAGAGAA GTGGCTAAAT 
GATGCAGAGG GGGGAGGCAG CGATTACAAG GATGACGATG ACAAGGGCGG AAGCGGACGG 
GGGGCGGCGG GAAA (|B^!J#-5§- 7 ) 

i¥M b/c DNA £r x fcjfcffll lOOtilfofz.*) 10 n g &M?L, RNA £*J^3r s> h Ribomax 
Large Scale RNA Production System (Promega) Sr^oT mRNA Mfe^bfco 1BSR 
SMsSr&tfSfc&fc^f-Y y^T-^-a ^ (RNA Capping Analog ; Gibco BRL) 
JH*fl? # 7. 2mM \Z. t£ 5 £ 5 \ZM 7L x mRNA <D 5 ' ffifl &rl^f& b fc G ^ y -Tv? 
3s£Utmm<D ntp (^^ WK3yyH) Sr^*i-S/ha?)j2:, 7°y-r^-^5fe 

S!l (Primer Remover ; Edge Biosystems) ^-feo / — /^ttM^ffo 7c D 

(3) mRNA £ T-Spacer (T-splint3FA) £ CO ligation 

JbfS (1) -VftmVft T-Spacer (T-splint3FA) iJLfB (2) mRNA 
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_hfS ( 2 ) X^mVtc mRNA b JLfB ( 1 ) T?f^K bfc T-Spacer (T-splint3FA) & 
1 : 1. 2-1. 5 (Df tj-g- (^/l^Jrb) T^i^U T4 RNA ligase buffer (50mM Tris— HC1 N 
pH7.5 N 10mMMgCl 2N lOmM DTT, ImM ATP) U #^te£&&f 3 fc#>^i4£lJ 

£ UT DMSO (Dimethyl sulfoxide) ^M^r^S. 5%M/£5 <fc 5 i^P^fc 0 #b*Wc 
^4M> PCR|gg£fflV^ 94°C~25°C*1? 10 T^£p-r5 r t K £ K) T 

j^tT, JrfEOT—— U LfcH^CT T4 Polynucleotide Kinase (Takara) 
t T4 RNA ligase (Takara M) ^MM.Mk.s 25°CX 30 ftmRfo £-g:fc 0 

RNeasy Mini Kit (QIAGEN M) ^fto i ^M^O^M^ 

/M8£C$kt!K 65°C, 250V (D^WX^ly^/V^^cWiX^, Vistra Green (Amersham 

Pharmacia) "e^^L U Molecular Imager (Bio Rad) -Cptffcfb Vfc 0 ^^<— 

i^—^2»AbTfeS^:5fe (Fluorescein) ^c:oV^Tt>?t^Ufc 0 9 fc**"f 0 
0 9fc*5V^T, l/l ^TCtDmRNA ££k®j Ufc % <D£r^ l^— 

^B^mm<Dj3&7K<D mRNA £ «9 fc^fitf*:*^ < ^oTV^ r <b frb 

>-S^^fffe^TVN5 r. fc35S?jl|B$tb/t„ i©7-f^v'3y» in 
vitro virus genome fc^-frl'tfco 
(4) T-Spacer (T-splint3FA) ^fflV^fc in vitro virus virion J&ffc 
in vitro virus genome in vitro virus virion ^jf^j^X^ <5 

5/^Hf&U7Co in vitro virus genome 4pmol &/h*)B9f tt&fflJMlR^ PR0TEI0S 
(T0Y0B0)£rJ^T, 26°C^ 30 #WKJE& tSlR^^ t?:* — V ^fllR£*L 
fc^^F^^^S (virion -ft) fc&fcfti&llStfS 40mM MgCl 2 , 1M KC1 

ft 5 «fc 5 KUfc&Jn*^ 26°c-? l i$WRj££*fco 
Virion {bO^J^^»m-rSfc*iC N 5M 5%SDS-PAGE ^*/K 20mA 
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ft'Wl/ZfA'&ikWlVlta T-Spacer ^iAUTfe§f)t (Fluorescein) £M£oT N 
Molecular Imager (Bio Rad) -CPtfiHk bfc c ^^Hl 1 0 fc^o 

tr y ^-^m^-f-iy^/i-^tWii bfc t> <d^1- 0 

(5) T-Spacer (T-splint3FA) ^^V^/t^^^i^^*^ 

in vitro virus genome URS 5 ifcSrflHBUfc, 2pmol 

<D in vitro virus genome £r TrueScript II Reverse Transcriptase (sawady) 
SrJlV^-CiSME^Ufco ^©f, ¥#£RNaseH(Takara) 2units ^11, 
bfc DNA j&S $> 5 J&» if 5 d^ttAB Ufdo 4%T ^ y A-T 5 K 8M ^Sf ^4^7Ht^*S!l 
-ef-V^/VSr^cttb^ Vistra Green (Amersham pharmacia US) "Cffe-fe Molecular 
Imager (Bio Rad) ^MMbbfCo ^fcs Spacer fcfALt*5 (Fluorescein) 

HI 1 1 fcSSV^-C, V— in vitro virus genome ^r^cSbbfctjCD^r^U^ 

^2te N in vitro virus genome &a£3E^Ufc^^£&SbUfcfc©3r?FU N 
1/— >-3» N in vitro virus genome Lfcj©fe£r RNase H T'feltfcS 

(6) T-spacer (T~splint3FA) £rj^fc in vitro virus virion 7&i$&.<Dfflm& 

in vitro virus virion Sr^fifcU Slf^ <t "5 »3R bfcfc. T-spacer £rffll^T 

8pmol <D in vitro virus genome £r_LfE<£>;£tfeT? virion ft U> buffer ^^^i" 
Sfc&K^ Micro BioSpin Column-6 (Bio-Rad) &JBV>Til&f£^ 1M Nad, lOOmM 
Tris-HCl (pH8. OK lOmM EDTA N 0. 25% Triton-XlOO <t 5 ^llt, 

Biotinylated Oligo(dT) Probe (Promega) 2ri^£i3:fc MAGNOTEX-SA (Takara) 5 
/zl £ 4°C N m 1 ^raaS-^S^S, ^tf^ -hit &t «9 , »bufferA (lMNaCl, 
lOOmM Tris-HCl (pH8. 0) N 0. 25% Triton-X100) 20 ^ 1 T* 3 Hl$5fcV\ buf f erB (500mM 
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NaCl N lOOmM Tris-HCl (pH8. 0) N 0.25% Triton-XlOO) 20 n 1 t* 1 UlifcV^ 
bufferC(250mM NaCl N lOOmM Tris-HCl (pH8. 0) % 0. 25% Triton-XlOO) 20julTl 
^<D^ DepTk 10/zl -C 3 HI^tfcJbT in vitro virus ^3»®l"T?#S^ 
if 5^Wbfc 0 

^tB®^(D 1 t 2 £r^if\ TrueScript II Reverse Transcriptase 
(sawady)£JiV^T^!jfc^bfco £ fe^ ^3fx 7*^ > V n —;Vt IT in vitro 
virus genome, 4 7* "=*>' hn—/Ut LT in vitro virus genome ^j^^^ 

bfd^o (mi i) ir^^^^^-v-- (ia^j#-J§- 8 ) iryf-ty^ 

(@a^lJ#-^9) Srfcib^T, ^7-ifigg|£OS (PCR)3^fo7c 0 
DNA-a-^^^fi, TaKaRa Ex Taq (TAKARA) §r ffi V fz. a 



^m^WMi-^ fctf^e:, 6M SSt^tt 6%tf V T ? V f^T % K-^/K 250V cD^# 
T?1^>'y'Vu^r^i!]L, Vistra Green (Amersham pharmacia M) "C^-fe Molecular 
Imager (Bio Rad) THH^fb Ufc 0 jfe^Sr® 1 2 ^i~ 0 

01 2^^oV^"Cs l/^-^l^, in vitro virus genome, in vitro 

virus genome Sr^fe^ Lfc & 1/—^ 3 te N fc' ]) & Wfr^f-ftM UTlfe^ L 

in vitro virus £§1® t LT PCR ^fio 7tf-^^l/Sr^<ib Lfc & <D^-r o tf 
]J ^~Wb^ic:^fMbT3^^^L-/t in vitro virus i n vitro virus genome £r 
itfe^ Lfc t> cd £ It PCR SrfTo fc © £ HOHI^ g |ft<D DNA 

TV^c^ £ J; V) % IfytyM^LT in vitro virus # % T-sapcer 
V , iS»<E^T? # 7c £ t tmm £ ttfco 

IB^(J#-^-8, 5' — GTT TAA CTT TAA GAA GGA GTT GCC ACC ATG —3' 

K^IJ#-*§- 9 „ 5' — TTT CCC GCC GCC CCC CGT CCG CTT CCG CCC TTG TCA TCG TCA TCC 

TTG TAA TC -3' 

£XT<D <£ 5 ft#?fp DNA Jt^^—^—comMb UT DNA &$mx*-&$L 1 Utz. 0 
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DNA l: (thiol) (Spc) (Spc) (Spc) (Spc)CC(ZFP) 

DNA 2 : CCCGGTGCAGCTGTTTCATC (Bt) CGGAAACAGCTGCACCCCCC (Ft) CCGCCCCCCG (At) CCG 
C 

DNA 3: (Pso)TACGCCAGCTGCACCCCCCGCCGCCCCCCG(At)CCGC 

DNA 4: CCCGG (Ft) GCAGCTGGCGTATAAAAAAAAAAAAAAAAAAAAAAAAAA 

±IB@B^ll tp <D (thiol) , (Spc) „ (Bt) „ (Ft) % (At) (Pso) r±^-= v h (Dl&ftn* 

(thiol) 
5' -Thiol-modifier C6 

(S-Trityl-6-mercaptohexyl) - (2-cyanoehyl) - (N, N-diisopropyl) ] -phosphoramid 

ite 

(Spc) 

Spacer Phosphoramidite 18 

18-0-Dimethoxytritylhexaethyleneglycol, 1- [ (2-cyanoethyl) - (N, N-diisopropy 

1) ] -phosphoramidite 

(Bt) 

Biotin-dT 

5' -Dimethoxytrityl-5-[N- ( (4-t-butylbenzoyl) -biotinyl) -aminohexyl) -3-acry 
limido]-2' -deoxyUridine, 3' -[ (2-cyanoethyl) -(N, N-diisopropyl) ] -phosphoram 
idite 
(Ft) 

Fluorescein-dT 

5' -Dimethoxytrityl-5-[N-((3' , 6' -dipivaloylf luoresceinyl) -aminohexyl) -3-a 
crylimido]-2' -deoxyUridine, 3' - [ (2-cyanoethyl) -(N, N-diisopropyl) ]-phospho 
ramidite 
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(At) 

Amino-modifier C6 dT 

5' -Dimethoxytrityl-5-[N-(trifluoroacetylaminohexyl)-3-acrylimido]-2'-deo 

xyUridine, 3' - [ (2-cyanoethyl) - (N, N-diisopropyl) ] -phosphoramidite 

(Pso) 

Psoralen C6 Phosphoramidite 

2-[4' -(hydroxyraethyl)-4, 5' , 8-trimethylpsoralen]-hexyl-l-0- (2-cyanoethyl) 
- (N, N-diisopropyl) -phosphoramidite 

^ fc s (ZFP) ft N- a - (N- a -benzyloxycarbonyl-L-phenylalanyl) -puromycin 
KSr^U CPG (e:@f LT DNA &tfm±X*®i7LZ> £ 5 ^Vtch^^m 

2002-044955 ^«^|B«(D^ife^^ CT#C<Z>iI 9 ^ LTE^lJO 3' 

— nv^v'y2MI (fP^^XH) 250 mg £tR 3 ml fc$&&*U >M 
h dr^^r >- (DME) 2 ml, 10%^^ h V V J*7km& 0. 5 ml &MZ-tc 0 jf 
& h i <D ^ ^ Z-Phe-OSu (N- a -benzyloxycarbonyl-L-phenylalanine 
N-hydroxysuccinimide ester; BACHEM |t) 200 mg (l. 1 ^Jfc) £r DME 2 ml fcg&d* 

^fdmrnttm^ tsh\z. mmk-r b v v ^m-m o. 5 mi &Mx.tc 0 1 mmmu 

Vfc<D 1b$fm UfcHf*^ ?y-7.-7^)V? -_b-e«^t U 50%DME7k^2 ml 
2 ml T* 3 Hk bfc DME 2 ml T? 2 ®?5fe# bfcO^^jtf^-CSfc 
^ L T N— a -(N- a -benzyloxycarbonyl-L-phenylalanyl) -puromycin 
(ZF-puromycin) £r 330 mg #fc 0 
ZF-puromycin 315 mg £r JJ ^ 2. 5 ml t, l&fbv^ h^f^MJ 149 

m g Srip^.r^sa-e 1 H#p H ijf#ufc 0 akjrcj'&spu-c^e)* o. 1 mi 10 # 

bfco t>7k £: @^m^^-e^ U 5|lraUi«r7k-e3|lI?5teoT^e>«|3MlU M 
g^y^t^iLtt 5' -dimethoxytrityl ZF-puromycin (DMTr-ZF-puromycin) 
Sr 450 mg #fc 0 

DMTr-ZF-puromycin 450 mg £r t° U 2 ml *6^K =» gft 61 mg % i? 
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* ^)VT % J tr V i?l/<D 0. 5 M fc° V i?^mm 40 n 1 Sr^Px.T, »f»BfCT, ^ 
i&-?3 B^m#Ufc 0 W^LT^&tRO.I ml ZMzL, 10#»bfccOt> 

tk ^ wm^^x^m u ^rtsjB ^tkt? 3 muikm.^x 1 tcco -hmm 

b7c 0 @^m^^/V^rM5B^i LTv-y #^7i^n-^ f^77^TilU Sift 
^T$><5 DMTr-ZF-puromycin-3' -succinate £r 385 mg #7c 0 

DMTr-ZF-puromycin-3' -succinate 255 mg ^rS^ ^/V/iN/l'AT 5 K(DMF) 0. 4 ml 
&£^7> U $M y 7°t3 fcTAofr/l^SM 5 K (DIC) CO 1. 0 M DMF 0. 2 ml £ N- 1 
Kn^^yy' h V T^«-/^(HOBt) ©0.5 M DMF W-W 0. 4 ml 16 H#F H 1^ 

?S.-eit#bfc 0 ^l<O?t$0£ CPG (CPG LCA00500A ; 0. 17 mmol/g) 500 mg &1NX.X 
2 B#f H ^?^-^^# U £ DIC CO 1. 0 M DMF m& 0. 15 ml t HOBt CO 0. 5 M DMF 
^0.3 ml 16 B#ra^-e»bfc 0 CPG £ * 7 /l"^— ii^St 

U DMF, 50%DMFtJ<2M, T"fe h =. h V /VXtfc-o 7c CO htf^Xlfcm bfc 0 ^* 

DMF 2 ml fc° y v?^ 0. 5 ml s »7j<S^ 125 mg &]JUX.X 1 NfK^M 

T?if#bfc CO ^ CPG »LT DMF ^Tir b = b y /l^^gfc^b/c 0 J^^^T' 
4£4£U ZF-puromycin CPG £r 520 mg #fc c — ^HfHSJSJlCD^fciAtb b 
Hen g^co 3%mt* ^-^^m^MX-T^UX 1 frWfc U 7tf=by;l/ 

ZF-puromycin £^S;U CPG l^^A^/c^ 28 M mol ^^tBbfc 0 
(1) T-splintlFB 

DNA 2 (4 nmol)3r 0.1 I !) ^WOkM 2 thy 15 nl ^7)>U 

N-(6-maleimidocaproyloxy)succinimide (EMCS) ($gfif£!j ; CO 5 mM 

DMF ^ 4 // 1 &MitX 20 bfd 0 r. CO^^ DNA 1 (20 nmol) & 0. 1 

M y (pH 7. 1) 40 ,u 1 i-^bfc^^P;^ $ hl^UX 16 B# Pel^f 

W b/c 0 i£t@j^5tM£^ n h ^ ^ (^fg HPLC) "C DNA 1 i: DNA 2 7)S$g^lJ 

%frvxffi<erisfcBftm%mmu 50 mM y^»«^ ( p hs.o) »tt^ 
36°cximmnmL,tc 0 mmuphcxmmv, T- sP iintiFB sr#fc 0 
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(2) T-splint3FA 

DNA 3 (12 nmol) t DNA 4 (12 nmol) £r TBS (25 mM Tris-HCl s pH7. 0 S 

100 mM NaCl) 0.48 ml (cl^U 85°C^ 40 bfc(D^^&-C#tffr bfc c tK 

^_h-e5^@bfc©t>^V^V UV =71^7° (365 nm) 8 ^TOW U RjtS4fe 
m®?tW® HPLC -CfSM bfc 0 i T-splintlFB MU^M t WlWi^- EMCS ~Q DNA 1 
£$£MU *c=E h V ^y^lOO^if LT T-splint3FA £r#7c c 

^»!J2-B : fe?fflDNA©tlimRNA©ftI 

fe^^J^c^iftV^I^^^/^ T7 CO RNA polymerase ^ £oTfS|f5£tL<5 DNA 

§ DNA Sa^IJ (Kozak I3#J) £ JJm« ©D^y^iao T« £ £ ( v- -Y 
-f ^ ♦ ^Vl/^f/IB^J : Shine-Dalgarno) Sr^U ^©T^t- Oct-1 CO — §|5 (POU ; 
mZm^Dt FLAGIB^J, T-Spacer t Mt?) fc #> <7>IB?0 (Y-tag) Kb 
fcDNA £#|fib/c 0 

GATCCCGCGAAATTAATACGACTCACTATAGGGAGACCACAACGGTTTCCCTCTTGAAAT 
AATTTTGTTTAACTTTAAGAAGGAGATTCCACCATGGACCTTGAGGAGCTTGAGCAGTTT 
GCCAAGACCTTCAAACAAAGACGAATCAAACTTGGATTCACTCAGGGTGATGTTGGGCTC 
GCTATGGGGAAACTATATGGAAATGACTTCAGCCAAACTACCATCTCTCGATTTGAAGCC 
TTGAACCTCAGCTTTAAGAACATGGCTAAGTTGAAGCCACTTTTAGAGAAGTGGCTAAAT 
GATGCAGAGGGGGGAGGCAGCGATTACAAGGATGACGATGACAAGGGCGGAAGCGGACGG 
GGGGCGGCGGGAAA (B3^IJ#-5§- 7 ) 

JifBcO^fe-trj^bfc DNA Rj&Mt 100^ 1 fcfc >9 10.U g RNA^=^ 
-y V Ribomax Large Scale RNA Production System (Promega W) Irfot mRNA 
fcffe^ b fc 0 mm^J}^ & if ^tMz.^^y 7°T -rntf (RNA Capping Analog ; 
Gibco BRL U) %M:mWkm& 7. 2mM \Z.t£%> £ 0 mRNA CO 5' bfc 0 

^r-¥ y7°7tn £TJ^PJcD NTP 0* ^ K3 D l^W) ^^ir^tc^K, 

rf^^^r— I^^IJ (Primer Remover ; Edge Biosystems §£) ^rffioT^^ / — )V 
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±M(Dmm^\ 2 - AT*f^K b7t T-Spacer (T-splint3FA) £ _hBBtf>HJ609 2 — B 
TffN&Lfc mRNA k<D9J<y—is a >^,#Ji! 2002-012820 -^K3(W»fc|E«iO*1Sfe 

-LflBTffERUfc mRNA i: T- spacer £r 1 : 1. 2—1. 5 <D#J^ (^e/Wt) t^^U 
T4 RNA ligase buffer (50mM Tris — HC1 N pH7. 5, lOmM MgCl 2 , lOmM DTT % ImM ATP) 
Kl$£fi?U 4&M&&hlfZ>1tlto : $E&fflbVX DMSO (Dimethyl sulfoxide) £r ft ft* 
»ftB%H:3fe5«J: 5^P^lfc 0 PCR^e&JlV^T, 94°C~25°C 

* -c io x ?$m-t %z.tiz.£<o t^— y l^^f Vfc 0 

0<5tfT._LfB£>T~— y >^ bfca&Jfcf T4 Polynucleotide Kinase (Takara 
SDi T4 RNA ligase (Takara M) SrMSiJfc&n*., 25<C-C 30 #|HJSJ&§ W-o 
^JS^, RNeasy Mini Kit (QIAGENJR) Srftot^ 7^^>3yift^llt 

/MSScC&Kk 65°C, 250V O^f^-Cih^^/V^r^cttlb, Vistra Green (Amersham 
Pharmacia §g) "Clfe-fe Molecular Imager (Bio Rad) t'HM bfc D ^fc.T-spacer 
tlALTl) 5 ^ (Fluorescein) fc/OV ^ &$II&Lfc 0 :©^f>, mRNA £ 
T- spacer i:^^ (RNA-DNA jj^ft:©^/^) 80~90%*t*&S i ^^SflWR 

^#£#!J2-D : T-^^<— y-— ^JlV^fc in vitro virus virion 

in vitro virus genome ^^Z. in vitro virus virion &j&$,X<* <5#*if 
5^^5SBLfc 0 in vitro virus genome 4pmol 3£ilfflJ&f$iR^ PR0TEI0S 

(T0Y0B0 M) £fflV^ 26°Cl? 30 ftffl&.J& LlBgR $ii: s ta- WKHEiR 
^frfc^T^K&^J^S (virion -ffc) fc«>fc:*ll#fl?tfS 40mMMgCl 2 , 1MKC1 
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Virion te©&*Sr?WRi~ Sfc&fc^ 5MM^M4 5%SDS-PAGE ff;V s 20mA (O0k 

^tW2-E : T-;*^— SrJBV^fc in vitro virus (DffM 
in vitro virus virion Sr^JSfc bfc^, T-spacer £J^T, 

(1) (T-splintlFB) 

8pmol in vitro virus genome §r_hfB<£>;5"$x"C virion itV^ buffer ^^^ri" 
^5fcfe^ N Micro BioSpin Column-6 (Bio-RadM)^ffiV^-rJK,^^. lMNaCb lOOmM 
Tris-HCl (pH8.0K lOmM EDTA, 0. 25% Triton-X100 iptilL, 
MAGNOTEX-SA (Takara M) 5^1 t 4°C, 2 ^f|^§*5 0 -^(D^L Jh^t^i 
9. buffer (1M NaCl , lOOmM Tris-HCl (pH8. 0) N lOmM EDTA % 0.25% 

Triton-X100)20M 1 T? 3 HIi5fcV\ ^©f s MAGNOTEX-SA &r 2 of£;btf\ — jj&MWt 
PvuII (Takara M) 37°C, l^llBtMU -^(DJMf £#T N in vitro virus 

ltM^^r?S^i-§fcfe^ s 5M J^ll^tt 5%SDS-PAGE <f/K 20mA 
:7°/V £ $cUl b fc c * ^ — f - — MallAbTfcS^^ (Fluorescein) ^ftot, 
Molecular Imager (Bio Rad M) -CPHfrfb bfc 0 ^O^^^HI 1 3 fc^-#- 0 

HI 1 3 t^l^T. ^ 1 fi % virion fl^b BioSpin Column-6 £jlV^T)3&±&£ 
in vitro virus Sr^cW) bfc % O b, 1/— >- 2 MAGNOTEX-SA t $ 
^fc^OJb?t£^t!jbfcfecD£r^U 1/ — ^3~5te, _L?f £rli=^fc|£<£> 
MAGNOTEX-SA bfc © Srftlb U ^ 6 $fc# bfc^O MAGNOTEX-SA 

Sr^clb U 1/— ^ 7 ttu i5fc# bfc MAGNOTEX-SA IJPS^T^S bfc^(D_L?i £ 

^8 MAGNOTEX-SA &f|!IJP«3ff T«Sbfc^<D MAGNOTEX-SA 
Si bfc <D&7jk-T 0 mfrVtc MAGNOTEX-SA ^JPS^T^a bfc^tf)_h?f in 
vitro virus #S:fiH£i~& £#*£> N T-splint .X-^— ^ — Sr^oT in vitro virus 
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(2) Poly A(T-splint3FA) 

8pmol CO in vitro virus genome £r_tfE (1) <Djj&7? virion {bb^ buffer 
3£$:%:irZ) ft #> fc. Micro BioSpin Column-6 (Bio-Rad M) &Rl\t*XJ$lM& s lMNaCb 
lOOmM Tris-HCl (pH8. 0) N lOmM EDTA, 0. 25% Triton-XlOO X 0 \zW& 

Biotinylated Oligo(dT) Probe (Promega M) MAGNOTEX-SA (Takara 

$4) 5/zl£4°C, j^l^M^^^rSo _L$*3r£»9, » buffer A (1M 

NaCb lOOmM Tris-HCl (pH8. 0) „ 0. 25% Triton-X100) 20 /i 1 T* 3 ®$5V\ buffer 
B (500mM NaCb lOOmM Tris-HCl (pH8. 0) % 0.25% Triton-XlOO) 20 n 1 T? 1 IHSfc 
V\ buf f er C (250mM NaCb 100 mM Tris-HCl (pH8. 0) N 0. 25% Triton-XlOO) 20 
/* 1 t* 1 HI$5fcV\ ^co# N Dep zK 10 it 1 "C 3 IH^{±J bT in vitro virus virion 
5 5 bfc c 

MM3tl*«mi-5fcJ6{C, 5M^*^'I4 5%SDS-PAGE 20mA 
7°^^r^cSj bfc c — i^ — fc^AUTfe 5 ^Tfe (Fluorescein) ^ftot, 

Molecular Imager (Bio Rad jg) "CW^-fb bfc -t^jteSSrH 1 4 ^1~ 0 

EI 1 4 fc&VvCx V 1 f3\ virion {bb BioSpin Column-6 &%\s^Xffi>1M.& 

fritz, in vitro virus genome ^£klK} bfc t> CO£:7^ b N U—l/2\^ Biotinylated 
Oligo(dT) Probe «r*g£-£-*Hfc MAGN0TEX-SA t^UJ&d^ofcJbfllSr^S&bfct) 
cO£r^b, V— >-3~7{^. 7c II CO Biotinylated Oligo (dT) Probe 

Sr*^ § iirfc MAGN0TEX-SA bfc CO £^!K) U l>— >- 8 ~ 1 0 « N b 

7c Biotinylated Oligo (dT) Probe tr^-g*£ MAGN0TEX-SA £r|§ffi bfc % cO^^< 
» U ^11 $§fctj bfc^CO Biotinylated Oligo(dT) Probe %^^§-^7c 
MAGN0TEX-SA ^r^<S!jbfcfec0^^i- 0 Biotinylated Oligo (dT) Probe $riHr£-£* 
7c MAGN0TEX-SA Sr^tBbTc^cO in vitro virus virion ^^fiEfS^t^bx 
T-splint spacer ^r^oT in vitro virus virion 5 £ t # s $tfS £tl 

MMW 3 : Pool -f^a^ho — /P-/P0U) ^ ^ CO protein A CO B 
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(1) m&mwk(om&£ 

&^$))^<DM^^mWV4 As* T7 CO RNA polymerase tioTSl^tlS DNA 

mm (T7 * — sa^u) £ y 4? y— a m £ o xmm £ 

tl Z> DNA IB^IJ (Kozak Wffi) £ Jl^M ©U#y^(c:j;o Tl&f$ § -5 ( ^ 
> • ^/P^VIB^J : Shine-Dalgarno) U ^(DTlfcfc 0ct~l CD— g|S (^^f 

^^^fn^ hn— ; IB^J#-^7) fc^VM* protein A CO B K^-f^ (IS^J 
tflO) ^FLAGffi^J, T-Spacer £54^5 fc*DCO@a?IJ (Y-tag) ^n — KL/c 

dna &nm ufc 0 

GATCCCGCGAAATTAATACGACTCACTATAGGGAGACCACAACGGTTTCCCTCTTGAAAT 
AATTTTGTTTAACTTTAAGAAGGAGTTGCCACCATGGATAACAAATTCAACAAAGAACAA 
CAAAATGCTTTCTATGAAATCTTACATTTACCTAACTTAAACGAAGAACAACGCAATGGT 
TTCATCCAAAGCCTAAAAGATGACCCAAGCCAAAGCGCTAACCTTTTAGCAGAAGCTAAA 
AAGCTAAATGATGCTCAAGCACCAAAAGCTGACAACAAATTCAACGGGGGAGGCAGCGAT 
TACAAGGATGACGATGACAAGGGCGGAAGCGGACGGGGGGCGGCGGGAAA 

(ia^j#-^- 1 0 ) 

(2) mRNAOM 

±ib ( i ) xmm & titc dna %mmm 2 ^mm^m^-o xmm- u n™ & 

(3) mRNA T — jj— ^CQ^^y— >a ^ 

2 - AXftffc Vtz. T-Spacer (Tsplint3FA) t _hfB ( 2 ) T*ffr?£ Lfc# mRNA 
H;fe#i|2 -C^faitCO^^^o-C^-r^-v-a >U in vitro virus 
genome ^P^LTho 

(4) in vitro virus virion Tf^c 

^»!l2-D^|Ettco^T\ _hfB (3) XmMVfc in vitro virus genome 
%m V^T virion ^fife^r $*fe„ 
Virion 5 B K^^£ POU CD in vitro virus genome £r N 1:1, 
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1:20, 1:200 fcSV^fci l:200 x 1:20000, 1:2000000, 1:200000000 T?fct>^r"C 8 pmol 

* s «t 5 m l xmm § *fc 0 

( 5 ) in vitro virus virion (DlfM 

»J2-E (2) mflBtt^ifefclJpC-C virion UKHSrfro^io 
( 6 ) MM in vitro virus virion CO^^^-^if^ 

_LfE (5) -e#btbfc in vitro virus WMMfr^fB^Xs MMMl—C<D (6) 
( 7 ) B l/(Dm$R- 1 

j£3E^KJSbfcfc(D (-^rtl/^tt 40ul) Sr, final 50mM Tris-HCl, 150mMNaCl s 
0. 25% Triton-XlOO, 50 /z g/ml BSA, 0. 5 n g/ml tRNA £ 5 fcPM b/c (total 

50/il) 0 i^b^r, 10/zg (Z)|tlFLAG M2^C#: (sigma®*) ^^$*fc^n ^ ^ 
G^77P^ fcf — X 10 1 (7vi/tA'77 /W v-T) M 4°C, 1 B^P^^ $ i3r, 
40^1 OTBS-C3 HI}5kl\ 20 /zl (DO. 1M Glycine-HCl (pH2. 7) T? 3 Bf$§ttS U 
tt-^ttlMTris (pH9.0)£r l^ul^X.^ tfc ioT, U in vitro virus 

virion £r#fc 0 

_hfB<D^ttJ]lf^-^*fe, ^©1/1 016^1 &m$m<D^-^7°/Ub bfco ^ 
O^tHM:^, final 50mMTris-HCl, 150mMNaCl N 0. 25% Triton-X100 x 50 n g/ml 
BSA N 0.5^ g/ml tRM J; 5 fcfSMbfc (total 60. 9/zl) 0 rftSr % IgG ir 

^ T t2— ^tf— X (Amersham pharmacia M) 4°CX 1 B#^~— Bj&|£-^£* N 
40 1 CD TBS T? 3 IU$5o fc c i5fe#^<D t'— X£r5i$R^<Df- >7> £ bfc c 

SRiLk ^(DI^-^^/^^rRNaseA^a (lOunit RNase A (QIAGENM) , 37°C, 30 
5» bs ^CV^-C proteinase K (100 jz g/ml protease K(GIBC0 M) , final lOOmM 
KCl(pH8.0), 50mM EDTA, 500mM NaCl, 37°C, 30^) U ^ ^ 7 — /^^^ PCR 
^fTofc 0 DNA-a-^^*^, TaKaRa Ex Taq (TAKARA ^ & lb V Vc 0 7°^^^ — 
i?>-;Ml] : GTT TAA CTT TAA GAA GGA GTT GCC ACC ATG (MB^lJ#-8- 8 ) „ 71/ 
^-k^/^illj : TTT CCC GCC GCC CCC CGT CCG CTT CCG CCC TTG TCA TCG TCA TCC TTG 
TAA TC (@B^(J#-^9) %m^fc 0 
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18sM&WmirZ)t£#>i^ 6MM«tt4%*°y y;U7 5 K^/K 250V 
-eih^^/V^r^cSjLx Vistra Green (AmershampharmaciaM)"T?^-fel^ Molecular 
Imager (Bio Rad M) "CWflMb bfc Q ^©^JiI:£III 1 5 f^^o 

^ K<D^*« Molecular Imager (Bio Rad $g) ^pj^b Ufc h <D & s M$f V 7 

b&m^xwmikvfr 0 lxu^ 2 tesr-r,, ^©ijtrau pou <d* 

SrlirtfcitOB K^-f ^©Jfc-e*>5„ &*3x 1 : 200 EJUb©**^*? POU 

SI 



1 st round 



B Kp* W ^ : POU 


1:1 


1:20 


1:200 


311$R.B1J 




wsm 








1. 08 


4.55 


0. 24 


1. 59 


0. 1 


0. 54 



2 



B V : POU 


1:200 


1:2 7? 


1:2 


1-2 fa 








mmk 












0. 58 




0. 86 




0. 40 




0. 38 



(8) B K^-f y(Pl^-2 

_hlB (7) 1 st round TillR, flUffi £ frfc B Rpt >T lsk*#T>C ^= ^ h /]✓ 
(POU) DNA^fe^V^T, in vitro virus ffltffy-f ^7 !J— SbKU B K 

5fef s 1 st round fllfi § fltz. B # ^ny^n^/V (POU) 

DNA SrT^fn— ^^T^lU, QIA quick gel extraction (QIAGENM) 
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T»mm Ufc 0 ^(D DNA 5' 3¥mm.mn&mMii£1tfz. 0 DNA &J$mmte, TaKaRa Ex 
Taq (TAKARAM)^ 1 fo^v^fc 0 ^g^$-^i:fc5' ^mmmm^mmtikcom 5 -efe-So 

GCT CCG AGC TCA TTA ATA CGA CTC ACT 

ATAGGGAGACCACAACGGTTTCCCTCTTGAAATAATTTTGTTTAACTTTAAGAAGGAGTTGCCACCATG 
0B2BJ#-5- 1 1 ) 

^itt^ i st round tmm^n^tio ^<D^^m 1 6^i- Q 

(9) MMMM^M 

-hfScDii 19 s 3 K^Tte, 1 st round "C IgG Ufc^ POU in vitro 

virus genome ^fb^fhCO^^^I^^-t^ B K^-f ^ in vitro virus genome 

in vitro virus genome 
Sr. ^8pmol fc*««fc5fcWSELT^SrfTV\ ■€r*b-etb©5aSSrBSA/^lft % 
IgG Id^-g'&iirSlifrfcfii in vitro virus virion £: Ltii 0. 1 pmol gjStftot 
V^5„ rtt^r, 1/10 liotfc^Mcf^i UfCo m<Q(D 9/10 £ IgG 

^OttSittB K^-f POU^S 1:20^1:200 fcfcoTV>5*>fr-?ttfcV\, 
tfefcB&jft/rv^^V K©^b('^P)flLT, $Qfc 1:200 ^Siffcfc©;^ WSm 

in* 1:20 (DjiJRttr^^v^b^i-co-e, lofgaa&^ttfc^v^ J;5fc#^5 0 

^HlO|S**»e>%^.«t x 1:200 T^ftfctOH 100 *T/T 1:2 Sitter 

1:2 C&fcfc ©J* 1 ^it^t £*Vt 1:2S&KM:200 Cft/c ©W: 

10 £ tLT 1 : 20 gjSC, 1 : 2 flf? C ft fc © fit 1000 jS'ftttMB § ^LT 1 : 20 

^©51iR^O^©^b in vitro virus virion £rf^MU 2 nd round £^Tofc 0 
1 st round X^tl-^tl 1 : 2 ^ 1 : 20 * § *LT V ^ © "C % 1 st round © 1:1 ^ 

h l : 20 ^^fcit/^-yi ID C £ 5 tet&M&fthfrit (016) „ 

4-HI«, ^^^y-Ot^Xi LTlMtl^l lxlO 11 © in vitro virus t?y 
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: 

(1) l^a-pv/fj/yj^ (ZF-Puromycin resin, ZF-Puromycin CPG) <D&rft 
ta>-D^^y2M (fP^M^lXit) 250 mg£r7k3 ml fc*ga>U >^ h . 
3ri/^^^ (DME) 2 ml, 10%^^ h V V J**.mWi 0. 5 ml &MZ.1t 0 fflfrVftt* 
tbZ.<DjfcWUZL Z-Phe-OSu (BACHEM %k) 200 mg (1. 1 % DME 2 ml mfc&fcbfc 

mtt&Mz^ mmmi- h v v^mm o. 5 mi ^n^ 0 1 n#ima-cjf 
w v ft (D tbwm b nf*^ ^ 7 * -? j ;v? -±.xwm. u 5o%dme 2 mi -e 2 

Hk zK 2 ml -C 3 Hk f£*PLfc DME2 ml T? 2 IH?5iG#bfc^^X^* 0 ^7 0 T?#:#bT 
Na - (Na — ^>i/;v$-3c^$> ;Vy$~/V7 X -;WT7=;W) — fcTs.— PT/fv^ 
(ZF-puromycin) (flBtSr^T^^i") £#fc„ 
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H 3 C .CH 3 



N 




UA 330 mg 0 

MS (MALDI-TOF-MS) 754.0 [M+H]+; HI NMR (500 MHz, d6~DMS0) 8.46 (1H, s), 8.23 
(1H, s), 8.15 (1H, d), 8.03 (1H, d), 7.50 (1H, d), 7.28 (2H, dd), 7.24-7.17 
(10H, m), 6.82 (2H, d), 6.04 (br, 1H), 5.99 (d, 1H), 4.93 (d, 1H), 4.61 (dt, 
1H), 4.49-4.44 (m, 2H), 4.22 (td, 1H), 3.94 (br, 1H), 3.70 (s, 3H), 3.67 (s, 
1H), 3.40 (br, 6H), 3.25 (dd, 2H), 2.93 (ddd, 2H), 2.80 (dd, 1H), 2. 66 (dd, 
1H) 

ZF-puromycin (D— 20%^ V ± n — 25 mM D l/WWk&W. (pH 8.0) 

^-e^ h y ^v-^ (sjtjt-c 1/5) tmz 3 7°ctt i mm4 v vtz. c 
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4E£»£r$£fB HPLC t MALDI-TOF-MS Xfttfr b ^i/lsfthMK X K> 

ZF-puromycin — l/ls&ft h frlX V^ii SrfflUR U fc 0 

(MS 472.6 [M+H]+) 

ZF-puromycin 315 mg Sr fc° U 2. 5 ml U ^ffcv^ h ^rv' MJ 9vV 149 

mg &1N?LX^UX 1 ^W^b^lo 7Km-e^*PUT^^7K 0. 1 ml %1)\\7L, 10 

^y°X^m\^XU5' -v 5 ^ h*cl/ h y ^/V ZF-puromycin (DMTr-ZF-puromycin) (#? 
jt^WT^^i-) £ 450 mg #fc 0 




DMTr-ZF-puromycin 450 mg ^ t° U v 5 ^ 2 ml iC^^U ISl7K^^^^61 mg, v> 

y 9Vkt ^ y t° y i?i/(D o. 5 m t° y >>>i« 40 ^ 1 ^p^T^#H^T^a-e 

3 ummwi^tio 7kmxftt$$vxfrb7ko. 1 mi srjn*., 10 ^mw^t^^tm 
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DMTr-ZF-puromycin-3' -succinate (#5t^WT(-^t") £r 385 mg #fc G 




DMTr-ZF-puromycin-3' -succinate 255 mg £rvM ^vI/zJn/WAT 5: K (DMF) 0. 4 ml 
^#>U v^-fy/n fcT/Kfc/l'tffSM 5 K (DIC) © 1.0 M DMF m& 0. 2 ml £ N- 
t Ko ^v^-O-y^ MJ7 (HOBt) 0. 5 M DMF 0. 4 ml ^jjP^L, 16 H#F^ 

MWLX*W.WLsfc 0 Z.(D$$W[\Z. NovaSyn TG amino resin (novabiochem ; 0.29 
mmol/gram) 500 mg 2 B#W^$S.-CJ£# U § fejC DIC © 1. 0 MDMF ^ 0. 15 
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ml t HOBt ©0.5M DMF WW 0. 3 ml £r#Px.T 16 B#H^S.-?:1f # L7c 0 VS^Sr^ 
7*:7^/W— _ht£«ElU DMF, 50% DMF zk?£$U Tir b U /^gfeofcO^ 
affV^-CffeflfeUfco ^**DMF2ml try ^0. 5ml, &7RB^125mg 

1 R#H^fi^8l#l, Uv?y|rl]RLt DMF Ti? h~ h JJ /UtSJfc 

#U7t 0 JS^atf^-ClSftU 5£ (3) Offlf5tSrWf-S ZF-puromycin resin 550 mg 
£T#fco <iLb N x£ (3) (d*5V^T, solid support NovaSyn TG amino resin 



H 3 C V /CH3 



H 3 CO 




H 3 CO 



NH OCOCH 2 CH 2 CONH 




sol id support 



OCH3 



(3) 



— & H^is^ffi ©^tAtb, h y ^ n o wm<D 3%mt >mm %m x. 
TifiTi^urt h = h y^-e^#-bfd(D^T>'^^T7K^px.-c^?a 

~?2mmWtWL>fr 0 H|IR$^ ZF-puromycin S:Jfe*U l^v 5 ^ 1 A^fc «9 45 
Azmol t^tBUfCo 

NovaSyn TG amino resin C9f^t> «9 CPG (CPG LCA00500A ; 0. 17 mmol/gram) 
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m^XmM<DKJ&&fft£\,\ DNA^j3W3©5£ (3) <DWm^-rZ> ZF-puromycin 
CPG (28 n mol/gram) £r#7c 0 {I.U ^ ( 3 ) ^*5V^ solid support B: CPG 

(2) ZF-puromycin CPG ^m^ltX^—' 9— 

ZF-puromycin CPG 28 mg (0. 8 n mol M*7^ (^Wyyf-f 

20-0030-00) \z&)tox&&m\tt V ^ U WTOj; 5 ^SB^J<D^fifpDNA (D£-J&£t 
1 yumol ^fr— ;V~Qfit£otL 0 IB^U <D 4^ (At) f£ Amino modifier C6 dT, (Ft) 
Fluorescein dl\ (Spc) \± Spacer 18 (K±t^t^l/y !) f-f ), (ZFP) fi 
ZF-puromycin ^^^-^tl/^i - ,, 
5' -CGGAAACAGCTGCACCCCCCGCCGCCCCCCG (At) 
(Ft) (Spc) (Spc) (Spc) (Spc)CC(ZFP)-3' 

HPLC \Z. J: 3 ft®J(D fc £ 35 nmol © g iftWqt h tlfc 0 
Z.(Db % 5 nmol £r 0. 1 M V i/^7.Klft 2 ^ h ]) <>^7j<l« 15^1 i-^^U, 
Sulfo-KMUS ; IhK-^) © 10 mM DMF^ 5 (i 1 &M^X 20 ^^-Cjf # 

Vfc 0 mm HPLC -e§g^J £ SJS bfc DNA ©7 7 ? 3 ^Srlfc&s IStl©** 
5' - (thiol) -CGCT-3' (5' ^7)^^-— M&M&frltiT h7^7 K) 20 nmol 

tm&vxwkmvs $&i:o.mp >mmmm (ph 7. d 100 mi ^in^T^mt? 

16 0#ra»#Ufc o MJ^^Ltf i/^K^(At)§p^e:^brii# 

HPLC «U 50 mM y (pH 8.0) *tt 

^ b y y°^^m%mm^ttvxmm(Dmmtt:-t)> io%m^-&3 «t 5 ^jpx.t 

36°CT? 1 H#ram« Ufc 0 ^tB HPLC X @ S SrffiSSl Ufc G 

_hfB-t?#btbfc^^-f— ^.^© dna h v y°^>xmikv±h 

(DtmztfVT? V ;v7^ K^Vv (15%) -CH&tfact&U (2fecDi/— X) 

3S5§<&tb£;ft/r^5£££?iWUfc (EI17) 0 

HWlJ 5 : ^.Mfc Pou-specific domain Vfcv ^^J^^y"^ Y"7^^*7 V 
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Slo l Sir$) 5 N - r t f;v^>3 f 5 y t^/i,^ !> i^^Ttr^t 5-^ 

7^K(1 2BS)^5c^(D]/^^>'^^^^«^f ^ #btb•rV^5 (Yamamoto, K. , 
et al. (1992) J. Biochem. Ill 436-439) c ^iT^©^© 511^7^^^ 
ffi^OUlU rtL^^Pou-specific domain (KflJtt2 1) ©N*SW 
-8-£-£-T#/i->' , 7A #^T^0 3 K £r * * ]) — = V ^T?^ 5 ;5» 

^-fv ^^^KSrft^fS^tiW^fcS^llfrPou-specific domain DNA £rf^ 
To: <£ 5 fc^JWefro fc 0 

T7 37°n -^E' — ^ — t Kozac IH^J% t O DNA"T7-Kozac" (MB?IJ#-^ 1 3 ; gctccgagct 
cattaatacg actcactata gggagaccac aacggtttcc ctcttgaaat aattttgttt 
aactttaaga aggagttgcc accatg) t 7 ^>E?H ^rtj-O DNA "Lec-random" (SB 
^'J # >7 1 4 : gctcaagctc ctcaaggtcg ccaccgcctc cggaagggtc zyxzyxzyxz 
yxzyxgaagg tgtcaaattc aacgtcagtc aggtgaataa ttttatcgct catggtggca 
tctccttctt 120) b&&fc<Dal/*# is DNA "Pou" (SB^J## 1 

5 : gaccttgagg agcttgagca gtttgccaag accttcaaac aaagacgaat caaacttgga 
ttcactcagg gtgatgttgg gctcgctatg gggaaactat atggaaatga cttcagccaa 
actaccatct ctcgatttga agccttgaac ctcagcttta agaacatggc taagttgaag 
ccacttttag agaagtggct aaatgatgca gaggggggag gcagctctag agctg) ^^lln-J^c 
bfCo ft*5, gS?IJ##l 4^£^T\ X, Y, ZW^SI^Il^T^IDT 

^Hl&f|-# b 7b t> CO X* &> Z> o 

X:A (3 5%), T (13%), G (3 2%), C (20%) 
Y : A (3 0%), T (2 4%), G (2 4%), C (22%) 
Z :A (0%), T (3 7%), G (26%), C (37%) 
@B^ [ J#-^ 1 5 CD Pou J3: ttgagcttga gcgacgacct tgaggagctt gagca (@3^(J#-^* 1 

6 ) Tk.Tl' gaggacgggg ggcggcgggg ggcagctcta gagctgcctc cccc lS3^!|#-§- 1 7 ) £r 
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■f^j^— t Lt* o y * u—^mmRfo (pcr) %ft^2^mikvfr (m2 0) o 

( 1 ) T 7 -Kozac b Lec-random 

T7-Kozac b Lec-random ^riS^^^T 5 fctf)^ ^{£t>T 1 pmol 

%Uy(DgkW^\$^Kfc^^?^%fx<>tZ-o Taq polymerase f± EX Taq. (Takara) 
£2 units fflV\ RJ&tkm*. 9 5°C-e3 0#, 6 4°CT?2 0# N 7 2°C-?2 0 
#<D1M >5W£r 2 5 UK «9 5gi~ 0 *^0%"T' 7-Lec-random" 8M WMW^T ^7 
V/i-m K*&*»-C#tffL;fc (0 2 1)„ iOjfe^ KfcA/^TjSJgSJ'bfcr. 

( 2 ) T' 7-Lec-random £ Pou <Dj^%n 

_b|B (1) -eiS^bfcT' 7-Lec-random b Pou iSrjgjSS'fS^ifc^s 
^^■f#^r 1 Opmol ^SlT(D^W-eWMRjt^4 ^^n^t^o Taq polymerase 
fit: KOD Dash. (TOY0B0) £■ 1. 25units ^J&2M^r3\ 9 5°CT?3 0#\ 5 4°C 

-C 2 # % 7 4°C3 0|>©f^^/^2 5|U< D If,, # 
'T 7-Lec-random-Pou"f^ 8 Ml*Itt7 ^ U /VT =• K«fU&ft-^?tlT L/C (HI 2 
2) 0 T' 7-Lec-random-Pou § fcf- - £ # , 

T' 7-Lec-random £ Pou <DT&f&£tli£^W<D 1 DNA hW.m^thf^ 0 
( 3 ) T' 7-Lec-random-Pou CD^^ 

_LfB (2) -eoS^bfdS^l^r^^y -yV^It, PrimerRemover (Edge System 
Science) £rffl V^liM bfc 0 ^tf&JSV^TDN A<B^l4ft£&S9)£U 2 . 5 u 
g £r RiboMax T7 1&&*c vy f (Promega) ©KJ&jfc&J&fcSb^ft^K 50/zll!lJ&5«fc5 
Id&P*.. 3 7°C-t?lB#P^J^§^c 0 Uct^OSJStt RQ1 Rnase-free DNase 
(Promega) £r 2 . 5 units #0;!, 3 7 °C"e 1 5 ^SiS bfc Q ^tt^r^m / — /WfctiJ 
U PrimerRemover T^UfCo 8 Ml#^ttT ^ U /V7 5 K«5tftcl&-C 

^L-TCo ^m^® 2 3 \Z.7F-t 0 02 3©»^, i£*tr$;h/fcDNAd>e>©R 

#:^V/"?^Sf Pou-specific domain — KLfcmRNAtt in vitro virus Jfi^ 
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9- (DNA-PEG-Puroraycin) h 5 0°Cfrb 2 OttfeSttl 5 £T;WC?& 
^Lfc^ T4 RNA ligase (Takara) «:An *- 2 5°C-C2 0 £-SJS £i*T®i§ bfd c 

in vitro virus ffi^^— f-fii, t 0 ^^- u-^f i^^H^^frufc Wv?y Puromycin 
CPG (GLEN RESEARCH: 20-4040-01) fl»E> 5 ' W^fttfT, 7^-f*X*7^^ 
>f h 18 (GLEN RESEARCH: 10-1918-90) £r3^-=S> h^J?5cU, Amino-Modif ier C6-dT 
(GLEN RESEARCH: 10-1039-90) ^^T^, ^OfL iiS© DNA «8*/£f*^<SrJl 
V^T, DNA^I (ccccccgccg ccccccgtcc tc ; @B^IJ#-^- 1 8) &ffotc. 

^MRNAfS^7^ (QIAGEN) ^ft»L ^©iiiilRl^i 
in vitro virus virion (mRNA t # W^^fltdSjgf^Ufcfc©) £ffr?^ 
i/!)A^ftT> /^77' — A (Tris-HCl lOmM, NaCl 150 mM, CaCl 2 25 mM, pH 6. 8) 
tN-7t^^ = t5 ^^H^UfcTlf^^tf— X (EY Laboratories) £$S 
if, SIBL-ClNFM-f ^= 3 r^-<— ^bfc„ W^y^j-ATMlil^t, # 
;^!?A^V^s'77 , -B (Tris-HCl lOmM, NaCl 150 mM, EDTA 2. 5 mM, pH 
6.8) -e^ffibfc 0 ^^77" ATMHl^$#-1-3 i^fcH^S in vitro virus 
virion te*3:£A,^&< sfcSfl*. *;^7^©^VV<5;7 7-B-e^t5i in 
vitro virus virion flSfftJ^fctl StbS <t ^feu in vitro virus virion 

(EI2 4) 0 

'MtH^tlfc in vitro virus virion ©mRNAii^fel : 7°7-l' (gtcctctaga 
gctgcc ;IB^IJ#^-7) ^fflV^T, TrueScript II ReverseTranscriptase (t7f 
4-) T*UT<D$kfcX»mm!¥Vtz. 0 RjS«2 O/iUT-^o 9 0°C-C2#\ 75°C 
25°0 — O. O 5 b°C/%^^%Ms 2 5°C-tr2^o 5£^l#if. Rnase 

Inhibitor 5 O "CC 1 B#W^iS^frofc 0 

-?rO#, ~ <D%iJfcW : & 1 1 7°7-f (gatcccgcga aattaatacg 

actcactata ggg ; @B # 2 O ) t ( gaggacgggg ggcggcgggg ggcagctcta 
gagctgcctc cccc ; @B?0#-^" 1 7) £rfflV^T Extaq Polymerase (Takara) "CJ^T 
<D^#T* PCRLfco 9 5°C1?3 0S\ 6 4 °CT? 2 0 5g\ 7 2 °CT? 2 0 #(£>1M 
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£ cD^f£ Pou-specif ic domain fifc&ffe'*:^ K^#^-f-&3^#:^ i^^SC £ 



•CttJRjtOSft^^Sd^ofe in vitro virus genome £r$EB#WlJ:9 0 %J^_L<D$)^ 
■C^i- § - £ # s "Bit B K «9 , $fe(Ci©RNA-D N A5ffrg*ft: £|£«filR^ 

^^^Bjfg^^ 0 ^ Co RNAOl^^tfeO^^v-IB^J^DNAt 

^ K<DftE.<femmvttem&< mm -*imxh% 0 

-£fc s T-Spacer mRNA £ v'a rtKJ;^ in vitro 

virus genome £rfflf£gi-5 i^Sft,^ £;ft/£r^IR-t"5 r. £ T? in vitro virus 
virion ^Ifc^tSr *fc, ^^<D T-Spacer \ZLt± s mRNA © 

•C# hfhtz. in vitro virus virion ^^iS^KJft^tti^ r. £ Id «t *) „ mRNA DNA 
fcmm-r% r £ 5 0 T-Spacer £^1-3 £ £ &d 

«t 9 .mRNA MX in vitro virus virion ©JttfjRSrfrfc 5 - t 3fctf"T?& < , 

mRNA ^^#:^|lI^bUTrn^^^^7 0 ^i-5^t^VNrt^ffi-rfc^ 0 
$ b (D T-Spacer £ ffl V n XM¥t £ tltc R N A - ^ >^ ? 
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£ b(-*^PJ^J;tL«\±fBbfc#ft^i-^ T-Spacer SrJU^TSSBt $ ttfd^ 
^-^:/^5Clt£-f# (in vitro virus virion) £J1V^T, mM«t^5r 

te^-C^ 5ii flSibj^ofco -tU2 in vitro virus &<D X 5 ft in vitro T?^ >" 
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1. (1) SV^ftffiftfce^Sr^S— *KRNAi- *IDNAX}^ 
(2) T^-yy^IMRNA!J^-fe*T«tT, -*iRNA©3' 

R N A - D N A|^#W$^:M£o 

2. (1) I&f^nw-KtSa- KBS^tJ^^ 3' *MiJ^5' ^b3' 

(2) T^-U y»^RNA y ^-€«LT, — *iRNA©3' *S 
t-*iDNAXtt-?:OSI^© 5 ' ^JS^-T^X© : 

Srg-tP R N A - D N Alfe&W.CDm&tt£o 

3. -*iRNA^mRNAX}imRNA7^7 7!)-tfe§^ 1 X 
2 ^fBfc^&Co 

4. — ^urna^, (i) yu^r— m^k (2) fsiR^fc: y si?y — A 

5. S6<J^^^ir^ x g^^FXteglft^^ff ^ 30H20 

6. -^DNAXte^ft^i LT, 3' ^fc^f^ft^^UT 

7. -*iDNAXtt^©«i lt, 3' 3&&\z.mms*it& 9- 



103 



WO 03/062417 



PCT/JP03/00544 



8. -*iDNAX(«©ii*i:L^ 3' -*iRNAOffe 

9. — *fDNAXit^©i^#i Its 3' 5k8&Kl % ^IKRNAO^ 

10. — n-v^ v-^ N 3' -N-T^/Tv-^tV-PW 
v^T 5 / ^ ^ F\ 3' -N-T $ /T^TfV v^T $ J 3* ? UJri/ K© 

12. R N A y ^if 4 R N A y ^-€tfe 5 , fi»>g 1 <b 1 1 ©fa 

1 3. 2(DfRT^^-fB«c©^^J: 5#^5RNA-DN 

14. ff^IRl^bl 2©fpr^^^fS<c©^^J; ^Ifetl^RNA-DN 
A^f£ t#LtDN Ag? 1§H* £§^1" 5 tifeo 

1 5. fM^gl^bl 2©fa;fr;^lE*c©;^ife^£ 5#fe|l5RNA-DN 

Afe^^^ y/^f ii^^iuiAUtRNA^^ y/^f «f§ i i 

1 7 . ff^3g 1 6 ^f5«©RNA-^ 
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1 9 . -*irna© 3 ' jmmnmm tr=--v >-?irz r^ms- 

5' ^{IIJ^fBttW^^LTV^^, -^iRNAilWa-KtS^V 

2 0 . S^-^D N AIS^IJO 5 ' 5|c^fcWIS*iR»«W^*S#fiE-f-« s If 

1 9 \zLtiM<Dwmmmtoo 
21. -*iirna©3' 5feHSfla©s^i^T=— y 

(1) R-*iDNAE?IJ^, ^cD3' i-*iRNA©ffe?©fcJ?) 

( 2) mmmmmm^^^xm-^m'RNA t u&v> 5 

2 2 . -*iRNA© 3 ' msm<owm t v ><?~rz> - 1 5- 

(1) *«SDNAS^I* S . ^©3' ^S/jk\^ Wi— *iRNA©Ils?0fcl{) 
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(3) i«DNAi©3' ^ie:ilfP'^•»S^^b■CV^S, 
2 4. ^f^f*^ — n^-f^V, 3' -N-T^yTv'/VtV-nv^ 

4k^n^fe&^&4k&mxfe^nb(Dmmfcx&z>, s»*®i 9 7^2 30^ 

2 6 . ISfntt^SC^ y Affi^!I"C 5 ^ ft 19^^25® 

2 7 . it 19^^26 (DmfhMzm^^mmm^} t -*§rna^ ^ 

2 8. 7^f 4 RN A D ^f-f SrfflV^i: 5 > iM2 7t 

2 9. -*iRNA^mRNAXttmRNA7^77!)-tfc5, lf^2 

30. -*iRNA^, (1) ^n^r-^-ia^ij, (2) fHR<Diifc y tf^- 
.Mii £ o ti« £ ^ msia^ at* (3) g^^^ys^^-Ki-^ia^ij^ 

r. t b-TZ>, If 27H29 <D«bj&>K:fB*G<&:£«fco 

3 1. glft^>v^St;^ g^^KXteglft^^SC^ 30H2 
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3 3. ff^3S3 2 MfEic<D R N A - D N AJ&^ffc&^FftUifcHJfrffc Lfc^ 

3 4. »Jfr®2 7^e>3 10fi>rtL^H:|B«fe<D^lJ:«kt)#fetb5RNA-D 

3 5. f»3fcJE2 7*»fe 3 1 0{pTfL^^1B«cO^^J: D#feilSRNA-D 

3 6. Htet®3 S^faftODNA^^^^^^H^bUTc^^^c 
3 7. &J&%3 2fcfE«(DRNA-DNA^#:^^^/N 0 ^KS3lR^^A 
ttRNA^^y/^l«t§ri*#fit5, RNAiiRNAia «9 
n-K^W^y/^f^^RNA-^W If m^f*^>M5t^&o 
3 8 . flIR&#»llIR^-t??T& 5 ^ »JfcSC 3 7 fc|E*fc<DfER#8so 

3 9. fflMfcfiS 2HlSB<ft©RNA-DNA*&«a'#:^^^^*taaR3RH:*A 
UTRNASr^^^SCfcaWi-S-^^iQ^fc^Ss RNA^RNAIU 
19 K§li5^^7f^^5RNA-^y/^It^o 

4 0. |f^3S3 9^fS*(ORNA-^^^®m^#:^^Ji^lSl^b 

4 1 . ft^JS 3 9 tclfB«(ORNA- ^ ^/<?§^&fc&Mm$RJ&\Z.it'rZ> 
4 2. If J&m 3 9fc|B«J©RNA-^^^K«^fr*a^^RJiS^#*t"S 
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4 4. ( 1 ) 1 3 *fct3 3 2 t|Ei©RNA-DNAMftlr«t 

5 llXg, ( 2 ) lllgtll btlfcRNA-DN AJKr^tt % 9 ^ 9 RHIR^ 
ffALTRNA^^y/^f«$*tRNAtlRNAtJ: 9 = — F^tb 

5^y/^f^^5RNA-^y/^ Wft-^ft: Sr«*i^ 5 iiiS^ ( 3 ) mm 

x@-e# ^tLfcR n a- * iy^9m^i^^Mmmw t (Dtwfm ^m-^^xm 
m-r z> mm^-n, & ( 5 ) ^igti^ ^fcRNA-^y^ jcm i=h$ 

>^9M<vmitRJrfe 0 

4 5. *i*IX@t?#e>tb^m«r> -*§RNAi UTRNA-DNAln'p 

fc&mm-rzmm^mmv, (1) nxg, (2) «^x@, (3) s&x 

4 6. (1) (a) -*fRNA©3' *«il<DE^Jt7=-!J ^t5i 
fcdS*T?%S— 3WRDNAK^J*3' ^MiJt^WSiW^SriSMb, (b) ^ 

gtiiii-^iRNAt^T^yy^^^ (c) Rr-'-y^*© 

-*iRNA©3' 5fcWfc;R8W*8^<E>5' *S^M§*TRNA-DNA 

(2) illgtibUfcRNA-DNA^Sr 
^y/^ia^i-iAl-CRNA^^y/^IM^ttRNAifRNA 

^XfM, (3) #^X@T-#e>^cRNA-^^^«^#:«^@^^ti 
Sf^ffiKi*<5v>-C3BBr1-53BS[XjS % (4) ltX@T«§^cRNA-^y 

/^iM#;©w^tfi^«At5^iiAxg, *3«fo«, (5) mmm 
xxfx^tM9>-^9W(omnivm 0 

4 7. mmJLMX^t>tltz.mn%, — ^RNAt LtRNA-DNA^ 

ft&mmrzmmj:mz.&i^ u) ifxg, (2) tixg, (3) n3£x 
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(4) ^mmAnn, &xx$, (5) mmjM&m*>T&\M*>z.k&mkk 

4 8. (1) (a) -*iRNA©3' jfflM<0&fflkT~*-V 

tms- #*idn artists' jfcmm^&mmmm^ttmm^ Mm 
if«iii-*iRNA^T^-yy^§^ (c) mr~— ])is?mm<D 

-*iRNA©3' «^W»©5' «i^^tTRNA-DNA 

(2) iRNA-DNA^^r^V/^li^ 
tiALTRNA^^y/^f(«$*TRNAtiRNAia <9 K$tb 

4 9. TfB*£ (l) "C^$^5tfa-Pv^^yjj|^XI^©Io 




1 
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1 &5v^i-<:/^ Y<DaT% ;m$$£T$mm<D'gMmz.ffimz.£ y&m&frx^x 
9 Kmmto tr * — n w ^ z/mmifx (dm 0 

5 1 . m^^rMT ^ / m$M&& 7 ^ —/KT 9 — ^111:^5 , If Mm 4 9 X 

5 2. X^ s N a - (N a -^y^Vt^^/^^7i^r 7^ /H^ 

5 3. R^S^^tt^S^^^^/^^^^^^t-^^tt^^fe^^ 
HM£fi4 9 7>£> 5 2<7M^h^KlfE*^fc 0 ^--P^-f v^fl^ffcXte^i&o 

5 4. R 2 7J^rSJ&t«^ ^ v-^/l-S-Trfe ^ , lt*3S 4 9 7)^ 5 3 ©{WTtb 

5 5. ft^iS4 9frb 5 4<Dfa;fr;^fEic<Dt:°^ — n -^-T ->>-^^f$^^:^f^ 



5 6. R 2 7)S^i-^ttSi:^ ^m*^SJSttX£&SJS£^3r £^£"9 
# *b tb 5 , ft^il 5 5 tciiEgc^ tr a — n W V ^i§2*f* HI ^k^^fro 

5 7 . 3dW# S N C P G (Controlled Pore Glass) X& £ , ft^^S 5 5Xfi5 

5 8. If 3ft3®4 9 7>b 5 4(Dmtlft^Z.%mL(D¥ ^ — ^^^ i/l/m^W*^?*^ 
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(2) 



6 2. Mfeft«6 1 ^SB4fe(D^@6^^Sr^^^—^ fcSVN^o^T— ^-e 
64. 3 0d>fe2 0 075y^S^fj^5W^^I^^-i^ 
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6 9 . TiBo^rtb*^T 5 y sub^^tt £ , s kx» setJ^ w 

^ 9 £ * W * *t 1- TJi^i- § It WXItm 91"** St, 

( 1 ) MB^J#-^ 2 1 iCfB*cOT $ / SfejE?U ; Xte 

(2) |B^tJ#-^2 1 f-fBic^T 5 / ^@B^lJtcl*5V^X 1 ^fe&lOT ^ /^^^ 

70. g kxjs se^y/^f^^- Ki-5^EE^l*s £ 2^ 

* ^ SC ^ ^ b fife S Sfe-^ 9 9 ft % = - K-T 6 <^-f«f$o 

7 i. n^^-y"^ vxnn^9 >^9Mtm^M6 4 fab 6 9 o^^-u^ia 

WL(D-$mW9 ^s<9mkfrbJ$Z>M&9 ^^fo 

7 3. g ftp*^ KXf* nt&9 >s<9M% = — K*T SitKIB^ «t tm*9 
fctt y - ^ UTIIS UT 5 g Ift^^ KX B W 9 ^ * « £ 38$#9 

>-s<9ntfrbj$&m&9i/^9m&*—^%m'RNAx*h'ox, ^3' * 
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7 4. &Wmmfc&. tV-n^^y N 3' -N-7^/T^tV-n^ 

-yi/T uJri/ k, 3' -N-r 5: y r^rf; s^r ^ / ^ ^ w^-v^ K© 

7 5. i^y/^f^3-Kt5mRNAiUT, 3 ' ^m^WBMW- 

7 6. 1?-— #^°y ^w^Xte^y rc^l/^^y n^V^^Oil^ 

§ , It^I 7 4 X« 7 5 fcSB4ft<£>;frifco 

77. ( i ) mmmmmzkiz. r^^mm^^x, s kx« i 

(2) XfS (l) ^»fcjh//UB^*^*K«r** y-sym-itJ: 9 3? 

7 8 . 3LVN^MW^*aiBB^J«r^ri-SM5feS 2W±© 1 «t3;fcf3: 2 
^ilDNA?r7°7^ v-O^ftTI^^TDNA'p^S^V^TRjS^'f 5 
Xfl, XfBX$l^#fc^l»£fflV>TRNAtf? V * 9—^<D&&TX^BiJ&%: 
flV N R N A ^r^-T 3 XH, joi^DNA^iiit'DNAlr^ftSIg^ 
£j\ It^l^b 1 2, 14, 15. 17, 27*^3 0, 3 1, 34, 37, 
3 8, 4 1, 4 4^b4 8(DpSM^ZLUM(D^m^m^^t^^>— *iRNA© 
3ft3fcfrifeo 

7 9. DNA^fcS^&JBV^^J&aS, Taq* 0 ^7^IV^*°^ 
9~£at#£j£ (PC R) T?*>S, tttfSS 7 8 l!l|B«©— **RNAOjft3t*ifeo 

8 0. lift 5 2tiJ^±© 1 2*§DNA(Z) 5 t.WJt*©DNA 
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ft g mm tf D N A -e tb *) , D N A ? ? ft & =* — Ki~ § 

8 2. ^jW^^fta^ 3 Ofrb 2 0 075 > 
*9 'ft* 5 'fcfifcS^^^fttffcSx lt^8 l^|BtoMO-*iRNA©i 

8 3. f&3j££7 8^b8 2^*l/*^aa*£©*4fe^«fc5#fettSRNA 0 
8 4. (1) 2v>le:ffi^5&*5iBa?iJSr^*t-5^j:S2@IS^±<Dl^* 

^SiilCj; t) * ^S^bfcDNA^^S^U^V^DNA^t?^ ? B^^llMi-S 
X® ; 

(2) (1) tffci^^V^TRNA^y * { 7—T£<D&&T-V&$BJ& 
Sr^TV^RNA^r^-rSX© ; SiU 5 

(3) Ig (2) IfffcRNA^ ^«BJ&«|R3R*feW:^»IJiaK:^VNT»m*"* 
5X5&«r£if, *W^ft©843££ifco 

8 5. ( 1 ) SVN^gM^3^*MiB^J^*i-^^^S 2»I£l±© 1 

5S3£ UfcDNAi U^DNA Sr-g-tf i&a* &m®rf 3 

(2) X® (1) T?#;/fc$g^N&&JBV v rRNA3tf y * 7— t?<£>#*£T"CjE ; £JxJS 
Srfi^RNASr-a-JSifcf-SIS ; 

(3) XfM (2) tUfcRNA© 3 ' ^*»lWi*#-C*«r*"SX@ ; 

(4) X© (3) TWc3' ^^mfl^^fSbfcRNA^, &ftU&f9BR 

%k-&frte£.mmz.te^xmm. zitz xnsr^-tp, * ft £ =1 - K-t-a 

8 6. &M@£fctiK tV-oW^>y, 3' -N-7 5/7^t^-nW 
^7$;^^ l/^-v^ Kx 3' -N-T 5/7 ^7f; ^^7 5 / J* ^ l/^v- 
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8 7. mRN A t tt, 3 ' ^fc^Sm^fttf 5 *^— 1?--3r:fr LtM L 
-efc & , If ^ 8 7 ^fS«»^ 0 
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M 1 



(1)t°zL-PT^»X^— y-fZPoly A 



mRNA 



Poly 




Oligo dT 




(2) WRizFLAGmnmmmzif&mm 



Protein 




mRNA 



(3)^$E^RTfg 



Protein 




mRNA 
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<$> T-spIintlFB 



Flu 



Pvun 

site 



mRNA 



3' 5' 



[ ] D-Biot 



® 



-Flu 



mRNA 



T-spIint4FB 



Pvun 

site 

[ ] O-Biot 

3' 5' 



(?) T-splint3FB 



3' 



mRNA 



PvuB 
site 



3'^ 



JPso 5' 
-1 Biot 



Flu 



3' 



.35 



® 



•Flu 



mRNA 



T-splint6FB 



Pvun 

site 



— * /- — 



-Pso 5 * 



HBiot 



3' 



® T-splint3FA 



mRNA 



PvuH 
site 



3' 5'. 



-Pso 5* 

—I polyA 



Flu 



• 5 \ -Flu 



mRNA 



T-spIint6FA 



Pvun 

site 



— polyA 



(£) t°.a-nv-fv> 

Flu y)\y^ru^> 

Biot hf^-T> 

polyA ^>;-2' -r^vT^=;nt 

Pso aii&iS'&vv— u> 
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6 



2 



400 bp 
300 bp 



) 
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400 bp 




.-V - • •];.!«•.. 



Hybri spacer$-$g 
pLfcmRNA 



TcCDmRNA 
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V 



12 12 



(bp) 



400 

7C©mRNA 

300 



In vitro virus genome 
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in vitro virus virion 



in vitro virus genome 
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400 
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m 12 



— 600 



400 
300 



— 200 



— 100 
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13 



2 3 4 5 6 7 8 



l.v. Virion 
i.v. Genome 
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El 15 



1 mm 



BK*^ > : POU 
1:1 1:20 1:200 



mi 



& m m « .a« 




1:2W 



1:27? 1:20073 1:21 



m t 




{ft 


m & 


iff 






|||§- 
















t- r ' ^ ' . : ' ' '• 'V^i 







POU 
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El 16 



2®S 



1:2M 

m ' & 



1:275 



1:2{t 



1:2^33 _ 
M '& M '& MIR 




POU 
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17 



(mer) 

- 100 

2 80 

- 60 

- 40 
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mi x s 

Forward Primer 



Backward Primer 



PCR 



T7 prpmotor 



H^DNAtt 1 pmollM± 
PCR 
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mi x s> 



* Jg^ l*Jt»n vitro virus 



3X 10 TO 




| In vitro virus genomot&f 



RNA 



$5? 



DNA 




0c« 



++ 
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El 20 



T7-Kozac 



Pou 



Lec- random 
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m 21 



200 



100 



v 



T7 - KoZa c+ Lec- random 
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13$:^DNA 
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24 



If— X 




(1 hr) 



TBS buffer, pH6.8 
Ca ++ 25mM 



(40) 



mm 



TBS buffer, pH6.8 
EDTA2.5mM 



(50) 



n 7 „q 4. n 5 q 4. H" 
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m 25 



(Q)(E)(E)W(S) 
(E) I (R)(R)(Q) 
<S)(S) I (I)(S) 
<E) I (E)(1)(D) 
(C) P (E) F (D) 
(S) W P (S){S) 
(S) L F <T)<R) 



L (S) P (S) P 
£ L (S) L P 
P P (Y) A S 



V {R)(I)(Q) L 
L (R)(H)(E) P 
(E) ¥ I <&)<Q) 



(QXS) AI L 
(T) V P P (E) 

(s) i l i (a) 

¥ P (SHC) L 
W (S)(R) 7 P 
L P (T) I L 
L P (T) L L 

m) ¥ l p t 
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SEQUENCE LISTING 

<110> Mitsubishi Chemical Corporation 
<120> RNA-DNA conjugate and its use 
<130> A21793A 
<160> 21 

<210> 1 
<211> 96 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 1 

gatcccgcga aattaatacg actcactata gggagaccac aacggtttcc ctctagaaat 60 
aattttgttt aactttaaga aggagatgcc accatg 96 

<210> 2 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence." Synthetic DNA 
<400> 2 

gatcccgcga aattaatacg actcactata ggg 33 

<210> 3 
<211> 39 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 3 

caggtgaata attttatcgc tcatggtggc atctccttc 39 

<210> 4 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 4 

gaaggagatg ccaccatgag cgataaaatt attcacctg 39 

<210> 5 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 5 

tttcccgccg ccccccgtc 19 

<210> 6 
<211> 30 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 6 

ccccgccagg ttagcgtcga ggaactcttt 30 

<210> 7 

<211> 374 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 

<400> 7 



gatcccgcga 


aattaatacg actcactata 


gggagaccac 


aacggtttcc ctcttgaaat 


60 


aattttgttt 


aactttaaga aggagattcc 


accatggacc 


ttgaggagct tgagcagttt 


120 


gccaagacct 


tcaaacaaag acgaatcaaa 


cttggattca 


ctcagggtga tgttgggctc 


180 


gctatgggga 


aactatatgg aaatgacttc 


agccaaacta ccatctctcg atttgaagcc 


240 


ttgaacctca 


gctttaagaa catggctaag 


ttgaagccac 


ttttagagaa gtggctaaat 


300 


gatgcagagg 


ggggaggcag cgattacaag 


gatgacgatg 


acaagggcgg aagcggacgg 


360 


ggggcggcgg 


gaaa 






374 



<210> 8 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: Synthetic DNA . 
<400> 8 

gtttaacttt aagaaggagt tgccaccatg 30 

<210> 9 
<211> 53 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 9 

tttcccgccg ccccccgtcc gcttccgccc ttgtcatcgt catccttgta ate 53 



<210> 10 
<211> 350 
<212> DNA 

<213> Staphylococcus aureus 
<400> 10 

gatcccgcga aattaatacg actcactata 
aattttgttt aactttaaga aggagttgee 
caaaatgett tctatgaaat cttacattta 
ttcatccaaa gectaaaaga tgacccaagc 
aagctaaatg atgetcaage accaaaagct 
tacaaggatg acgatgacaa gggeggaage 

<210> 11 
<211> 96 



gggagaccac aacggtttcc ctcttgaaat 60 
accatggata acaaattcaa caaagaacaa 120 
cctaacttaa acgaagaaca acgcaatggt 180 
caaagegcta accttttagc agaagctaaa 240 
gacaacaaat teaaeggggg aggcagegat 300 
ggacgggggg eggegggaaa 350 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 11 

gctccgagct cattaatacg actcactata gggagaccac aacggtttcc ctcttgaaat 60 
aattttgttt aactttaaga aggagttgcc accatg 96 

<210> 12 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 12 

CGGAAACAGC TGCACCCCCC GCCGCCCCCC 30 
G (At) (Ft) (Spc) (Spc) (Spc) (Spc) CC (ZFP) 40 

<210> 13 
<211> 96 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA ' 
<400> 13 

gctccgagct cattaatacg actcactata gggagaccac aacggtttcc ctcttgaaat 60 
aattttgttt aactttaaga aggagttgcc accatg 96 
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<210> 14 
<211> 120 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 14 

gctcaagctc ctcaaggtcg ccaccgcctc cggaagggtc zyxzyxzyxz yxzyxgaagg 60 
tgtcaaattc aacgtcagtc aggtgaataa ttttatcgct catggtggca tctccttctt 120 

<210> 15 
<211> 235 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 15 

gaccttgagg agcttgagca gtttgccaag accttcaaac aaagacgaat caaacttgga 60 
ttcactcagg gtgatgttgg gctcgctatg gggaaactat atggaaatga cttcagccaa 120 
actaccatct ctcgatttga agccttgaac ctcagcttta agaacatggc taagttgaag 180 
ccacttttag agaagtggct aaatgatgca gaggggggag gcagctctag agctg 235 

<210> 16 
<211> 35 
<212> DNA 

<213> Artificial Sequence 



6/9 



WO 03/062417 PCT/JP03/00544 

<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 16 

ttgagcttga gcgacgacct tgaggagctt gagca 35 

<210> 17 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 17 

gaggacgggg ggcggcgggg ggcagctcta gagctgcctc cccc 44 

<210> 18 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 18 

ccccccgccg ccccccgtcc tc 22 

<210> 19 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial 
<400> 19 

gtcctctaga gctgcc 



PCT/JP03/00544 

Sequence: Synthetic DNA 

16 



<210> 20 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 20 

gatcccgcga aattaatacg actcactata ggg 33 



<210> 21 
<211> 73 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 21 

Met Asp Leu Glu Glu Leu Glu Gin Phe Ala Lys Thr Phe Lys Gin Arg 

15 10 15 

Arg He Lys Leu Gly Phe Thr Gin Gly Asp Val Gly Leu Ala Met Gly 

20 25 30 

Lys Leu Tyr Gly Asn Asp Phe Ser Gin Thr Thr He Ser Arg Phe Glu 
35 40 45 
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Ala Leu Asn Leu Ser Phe Lys Asn Met Ala Lys Leu Lys Pro Leu Leu 

50 55 60 

Glu Lys Trp Leu Asn Asp Ala Glu Gly 
65 70 
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